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SHORELINE PERCEPTIONS AND PLANNING OF FIVE LAKES
IN KALAMAZOO COUNTY, MICHIGAN
Jonathan Peter Marsch, M.A.
Western Michigan University, 2003
Lakeshore development can have adverse affects on inland lakes. Effective
planning and control is necessary to help communities and lakes stay healthy in the
future. This paper provides planning for five lakes in Kalamazoo County, Michigan
through the examination of lakeshore residents' perceptions of lake issues and the
zoning ordinances of their local jurisdictions. Shoreline residents and jurisdictions
around Austin, Gull, Long, West, and Woods Lakes are targeted in the survey and
ordinance reviews. Evaluation of the survey through various statistical tests provides
insight on residents' views of their rationale for living on the lakes, identification of
lakeshore problems, and the possible acceptance of enhanced lakeshore regulations
and education.
Zoning results indicate that the lakeshore regulations need enhancement,
though some jurisdictions fare better than others. Basic survey results show that
lakeshore residents have several reasons for living on the lakes, identify a variety of
lakeshore problems, and are mildly willing to accept stricter regulations and lakeshore
education to address the lake problems. Better shoreline management practices are
needed around the five lakes of the study in Kalamazoo County.
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CHAPTER I
INTRODUCTION
Background
From the palatial homes on Lake Michigan's shoreline of Highland Park and
Lake Forest, Illinois, to the lakeshore estates adjacent to Lake Tahoe, to the summer
cabins along the shores of wooded Minnesota and Wisconsin lakes-Americans enjoy
waterfront property. While some Americans live along shorelines to indulge in a
breathtaking summer sunset over the water, some prefer the boating and water sports
offered within yards of their back door, and others simply wish to escape the fast
paced nature of daily urban life. For these and other reasons, shoreline frontages
around the country are filled with suburban and rural residential development.
The freshwater lakes are a valuable resource for the communities that line
their shores as well as the nation. There are considerable financial benefits that
sharpen the local economy in counties nationwide. Lakes contribute as much as $830
per lake acre (in 1985 dollars) to local economies from recreation-based activities in
Minnesota (Todd, 1989). Lakefront property is also quite valuable for tax collection
purposes, as some homes with frontage along the shore can have home values 100%
higher than homes lacking shoreline frontage (Seiler et al., 2001). However,
increasing development adds pressures to the lake environment, and lakes begin to
suffer.
1
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With increasing residential development adjacent to inland lakes, forested
areas are cleared, wetlands are drained and filled, aquatic vegetation is removed, and
lake habitats and ecosystems become threatened. Due to human influences, lakes
around the United States have undergone many changes to their waters during the
twentieth century. Instead of gradual alterations in sedimentation, water levels,
acidity, clarity, and overall water quality that allow the lakes to adapt to their
conditions, the changes to many of the nations lakes has been rapid when
industrialization, pollution, and development encroach on a lake or its watershed
(Cooke et al., 1993).
Deplorable lake conditions do not make for the ideal permanent residence nor
the wondrous summer home. The quality of life around such lakes suffers greatly as
the varied reasons for living around the lakes are gone. Recreational opportunities are
non-existent, property values falter, attractive views are alleviated, and health
problems may occur (Michael et al., 1996). The lakeshore community suffers the
same dismal fate as the lake it nestles upon.
Description of the Problem
The State of Michigan, and Kalamazoo County are not immune to the
encroaching pressures of lakeshore development. Kalamazoo County, with a
population of 239,000 residents (in 2000) has 82 named lakes within its borders
totaling 18 square miles in area. With a relatively high housing density of 177
housing units per square mile in the county, it is not surprising that many of the lakes
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have significant residential development surrounding them (US Census Bureau,
2002). Five lakes that exhibit heavy residential development around their shores
include Austin Lake, Gull Lake, Long Lake, West Lake, and Woods Lake (see Figure
1 and Figure 2). These lakes are nearly surrounded with summer homes, permanent
shoreline residences, or community parkland areas. There is very little natural and
undisturbed shoreline left along these lakes. Although none of the lakes are at a
dangerous state of impending eutrophication, the lakes have been subjected to exotic
plant invasions, exotic species invasions, fluctuating lake levels, harmful bacterial
levels, and other adverse effects. Due to these types of threats on the lakes, water
quality of the lakes may diminish significantly, destroying the nature of lakeshore
living of the communities around the lakes at the present time. If no planning action
is taken on the lakes, then water quality and quality of life will diminish over time.
The purpose of this research is to provide insightful planning solutions for
Austin, Gull, Long, West, and Woods Lake and the residential communities that
encompass them. This paper provides mitigating alternatives to help preserve the five
lakes while maintaining a high quality of life around their shores. In order to
determine what sort of planning measures to recommend, there are five key research
questions that need to be addressed regarding the opinions of lakeshore residents:
1) Why do residents live on the shoreline?
The residents choose to live along the lakeshores of the five lakes. It is useful
to determine why the residents live there and what values (security, scenic views,
property values, etc.) they hold to the lake before other questions can be addressed.
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2) What do the residents perceive as the major problems of their lakes?
This question is to determine what kinds of issues (water quality, water clarity,
exotic plants, etc) the residents have with their lakes. There are environmental
problems and issues at the lakes, and how much of a concern they are must be
determined to figure out how to plan accordingly to the residents greatest concerns.
3) Are residents willing to accept stricter regulations to address lake
problems?
This question aims to determine whether the residents will accept stricter
regulations to address the problems of the lakes. General themes about the lakeshore
regulations and specific questions pertaining to the willingness to accept particular
ordinances (septic systems, landscaping, etc.) must be addressed to see where
residents may or may not want tighter restrictions.
4) Are residents willing to learn about educational lake programs to address
lake problems?
Aside from enhanced regulations, education on lakes and lake protection
among community leaders and homeowners is useful in the aims of preserving the
five lakes. This question seeks to see how willing the residents might be in learning
about the preservation of the lakes (through seminars or workbooks), or if there is not
an interest in educational pursuits for lake preservation.
5) What is the current status of zoning regulations around the lakeshores?
The current state of the zoning regulations must be examined to see what
changes may be recommended, and how well or poorly the municipal governments
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are in protecting lake resources and the surrounding lakeshore properties. Questions
1-4 are addressed through analysis of an extensive survey of shoreline resident
perceptions that covers the main categories and individual questions pertaining to
those categories. Question 5 looks at an inventory of zoning ordinances from the
municipal codes of various jurisdictions, instead of examining the perceptions data
from the survey.
In addition to the research questions, the research hypothesis is that shoreline
residents recognize several problems with their lake environments and are willing to
resolve those problems with regulation changes and shoreline education. The
problems involve degraded water clarity and quality, high and low lake levels, and the
excessive nature of exotic species and weeds. The regulation changes involve general
opinions of acceptance of shoreline regulations and the potential for stricter
ordinances, and the shoreline education pertains to the acceptance of possible
seminars and workbooks.
Organization
The study first examines pertinent physical information about the Kalamazoo
County region and each of the individual five lakes (Chapter II). Where applicable,
this background physical information also includes anecdotal historical information
on the lakes. Chapter III discusses relevant literature on shoreline planning and
sustainable planning. Chapter IV examines the current state of the zoning ordinances
for the jurisdictions around the five lakes in Kalamazoo County regarding shoreline
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planning. This section also details which particular townships have appropriate
lakeshore zoning policies and which jurisdictions need to update their code of
ordinances for the purpose of zoning. Chapter V outlines the methodology of the
project, highlighting the "2001 WMU Geography/ Michigan Lake and Stream
Association Sustainable Shoreline Questionnaire" and the work involved to obtain
responses from Kalamazoo County shoreline residents. Chapter VI contains a
detailed analysis of the perceptions of lakeshore residents of the five Kalamazoo
County lakes. Chapter VII provides discussion and conclusions based on statistical
analysis of survey data. Chapter VIII concludes the paper with planning
recommendations for the lakeshore communities and their residents for the future
protection of the lakes. This chapter also mentions recommendations for future
research relating to lakeshore protection and provides concluding remarks on the
entire project.
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CHAPTER II
KALAMAZOO COUNTY AND THE FIVE LAKES
Physical Description of Kalamazoo County
Since each of the five lakes of study are located in Kalamazoo County, it is
important to note the physical attributes of the county on the whole, as the lakes share
many of the same geologic and geomorphological characteristics. The landscape of
Kalamazoo County and the origin of the five lakes can be traced back to glacial
occupation of Southwestern Michigan. Four periods of glaciation covered the region
during the Pleistocene glacial epoch, with the Wisconsinan period being the most
recent at 15,000 years ago. When Wisconsinan period of glaciation ended and the
glaciers melted and retreated, the current landscape of the county and its numerous
lakes were left behind. As the glacial ice melted away, the various deposits left
behind from the ice covered the county in 50 to 600 feet of rock, gravel, clay, sand,
and other materials. The glacial till formed two moraines of hills and depressions on
the east side (Tekonsha Moraine) and the west side (Kalamazoo Moraine) of the
county. An outwash plain lies between the two moraines. The outwash plain formed
through streams of melting ice water between the moraines and is relatively flat
compared with the neighboring moraines.
Gull Lake, Austin Lake, West Lake, Long Lake, and Woods Lake all are
found within the outwash plain. They all formed when ice chunks in the outwash
plain became buried by glacial deposition and then melted, forming a pit or
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depression on the landscape. The depressions, called kettles, then filled up with
meltwater and became kettle lakes. All five lakes are considered to be kettle lakes
that formed in this fashion around 13,000 years ago (Schmaltz, 1978).
Climatologically, Kalamazoo County is influenced heavily by its latitude, its
proximity to Lake Michigan, and by changing air masses. The latitude of 42° North is
important because it lies nearly halfway between the equator and the North Pole.
Because of varying solar insolation levels during the ye_ar, Kalamazoo County has
distinct winter, spring, summer, and fall seasons. The proximity to Lake Michigan
affects the climate of the county by moderating temperatures and by providing
additional cloudiness and precipitation during the winter months in the form of lake
effect snow. The average high temperatures for the county are 30.9°F in January and
84.9°F in July. The average annual precipitation is 34.9 inches (Michigan Department
of Agriculture, 2002). The temperatures and precipitation amounts are fairly
consistent throughout the county, with the major differences being seen in winter
precipitation amounts. Because of the numerous lake-effect snow squalls during the
winter, the central sections of the county typically receive 20 more inches of snow
than the eastern edge of the county (Eichenlaub, 1978). In terms of geographic
position of the lakes, Woods Lake receives the most snowfall of the five lakes, and
Gull Lake receives the least amount of snow, since Woods Lake lies the farthest west
of the studied lakes, and Gull Lake is the farthest east. Typically, lake-effect snow
bands deposit their heaviest snows West of Kalamazoo, and amounts taper off east of
the city.
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Kalamazoo County officially became a county in 1830. At the time, the
county was divided into two townships, both of which occupied half of the county.
The northern half was titled Arcadia Township, and the southern half became Brady
Township. Through the 1830s, the townships were divided up from two townships to
16 townships (Durant, 1880). The 16 townships of roughly area still exist today, with
the exception of the Township of Portage. The township became the City of Portage
in 1963.
Description of the Lakes
Austin Lake
Austin Lake is shallow lake that lies in the south-central portion of Kalamazoo
County within the boundaries of the City of Portage. The lake lies directly between
West Lake and Long Lake along Portage Road (see Figure 1). The lake has an area of
1050 acres and a maximum depth of 12 feet. Austin Lake, like the majority of the
other lakes in the county, is a glacial kettle lake in origin. Straw (1978) concluded
that the lake was formed by three contiguous melting blocks of ice. Additionally, the
lake has a hardened lake bottom with areas of glacial till interspersed throughout its
basin. Clay, sand, and gravel cover up the hardened basin (Straw 1976, 1978).
Additionally, Austin Lake has the unique distinction of being the only lake in
the study area that is the recipient of cooling waters from the Pharmacia Corporation.
Warm waters from the Upjohn Pond have been diverted into Austin Lakes waters
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since 1967. The lake also has four main drains from its edges, with one drain each
leading to Long Lake and West Lake (Straw, 1978).
Austin Lake is fully developed around its shoreline and has been going
through the process of cultural eutrophication for some time. Due to the extensive
development and shallow depth, the lake is subjected to dense aquatic vegetation
growth throughout most of its waters. The lake was considered to be "severely
eutrophic and among the major problem lakes of this county and region" (Wood,
1978, p. 61) in 1978 with a very slow recovery period. Today, the lake is not
considered eutrophic. Implementation of a sewer system for Portage around the lake
has benefited the lake and aquatic vegetation removal from its waters also has kept
the lake viable. However, the lake is far from the healthiest of the five lakes in this
study.
Gull Lake
Gull Lake is by far the deepest and largest lake in the study. The lake lies in
the northeast comer of Kalamazoo County in Richland and Ross Townships, just two
miles from the town of Richland. The northern 1/6 of the lake actually extends
outside of the county into Barry County (see Figure 1). Gull Lake is the largest lake
in the county, amassing a total of 2,030 acres. The lake is also the deepest lake in the
county, with maximum depths of 110 and 108 feet at its two lowest bathymetric
locations, and a mean depth of 41 feet. The lake is configured in a northwest
southeast direction, with one large island near its southern end. A small dam is also
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located at the southern edge of the lakeshore where the Gull Lake outlet begins, but it
has a minimal influence on the depth of the lake (Dexter, 1996).
The lake bottom is comprised of shoal, sand, gravel, till, marl, and peat.
Gull Lake's temperatures are between 75°F and 80°F on the surface but chill off to 45500F when descending 30 feet below the surface. The lake water also "turns over"
twice a year, with the mixing of the water layers occurring each autumn and spring.
The lake is considered to be slightly mesotrophic with high water quality. The lake's
water is bluish-green in color due to the high amounts of calcium and magnesium
salts. These salts help carry nutrients such as phosphorus to the bottom of the lake,
thus enhancing water quality overall through the lake (Tessier, 2001).
Human activity at Gull Lake began in 1833 when a dam and sawmill was
established on the southern end of the lake. Residents inhabited the southern shores
of the lake in a small town known as Yorkville. At the end of the 19th century, most
of the land around the lake became agricultural but there wasn't much development
around the lake (Tessier, 2001). After the turn of the century, summer cottages began
springing up around Gull Lake thanks to the popularity of interurban railroad lines in
the area. The interurban railroad linked Gull Lake to Kalamazoo and all of its
railroad connections. Residents of Chicago could board a train and reach Gull Lake
in a few short hours. Weekend excursions were possible due to this link to the
railroad line that ran between Chicago and Detroit. Wealthy residents sought out Gull
Lake as a place to have a vacation home because of this convenience (Penzkofer,
1975).
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Although summer cottage development was influential in the lakeshore's
history, the true boom years for development occurred in the 1950s and 1960s. Due
to the extensive development during this era, water quality in Gull Lake began to
decline through extensive oxygen depletion. The lake's waters became choked with
algal blooms and detritus material and impending eutrophication through the late
1970s (Tessier, 2001). Penzkofer (1975) noted that the lake was close to suffering the
same unfortunate fate as nearby Crooked Lake in Barry County, whose lakeshore
residents moved away from its unsightly waters. Penzkofer concluded that the only
way to save Gull Lake from being destroyed was to rid the lake of the septic system
runoff by installing a sewer system to the lakeshore residences.
Ultimately, the completed sewer system in 1983 helped begin a rapid recovery
from eutrophication for the lake. The sewer system virtually stopped the harmful
phosphorus input, allowing the lake's salt transportation to its deep waters to reverse
the trend of eutrophication. In a few short years, Gull Lake became a drastically
recovered lake compared to its impaired state of the 1960s and 1970s.
Today, Gull Lake still enjoys excellent water quality and clarity. The lake
does have principal concerns with exotic species and surface runoff contamination.
The key exotic species are zebra mussels, which migrated from the Great Lakes in the
mid-1990s, and attach themselves to seawalls, rocks, docks, watercraft, and
underwater pipes. Surface runoff contamination stems from lakeshore residents
fertilizing their lawns and gardens with phosphorus-based products (Tessier, 2001).

15
Long Lake
Long Lake in Portage and Pavilion Township is similar to Austin Lake and
West Lake in its characteristics, but is somewhat deeper in nature. The lake is the
fourth-largest lake in Kalamazoo County at 575 acres, and has a maximum depth of
57 feet. The lake is well developed, but is not completely surrounded by residential
development. Long Lake's southern and northern shores are well-developed, but the
far northeastern sector of the lake lacks development. This portion of the lake is less
than 5 five feet deep and resembles a marsh with dense vegetation more than a lake
(Dexter, 2000). The marshland area is far too unstable to build upon at the present
time, so complete development of Long Lake is not an imminent problem.
The lake's development began in the early 19th century, but sprang up
considerably through the use of interurban railroads and summer cottage occupation
in the early years of the 1900s. Long Lake did not become quite the cottage hotspot
that Gull Lake did in that era, but there was some cottage construction at the time.
The automobile industry spawned permanent, year-round residential growth through
the 1950s and 1960s (Potts, 1976). Development slowed somewhat after that, and as
previously mentioned, the northeast comer of the lake is still undeveloped.
The impact of the development on Long Lake has been noticeable through the
latter half of the 20th century. Water quality studies done in 1953, 1960, 1991, and
1997 have shown increasingly deteriorated water quality through lower dissolved
oxygen readings and shallower Secchi depth readings. The lower margins of the lake
completely lack dissolved oxygen. To compound the problem of degraded water
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quality, lake levels have been severely low in recent years due to lower precipitation
amounts and warmer winters (Dexter, 2000). A pump installed in the lake during this
time period has enhanced water levels somewhat since the summer of 2000, but the
pump cannot reverse the harmful trends of poorer water quality that exist in Long
Lake.
West Lake
The third lake in the Portage area, West Lake, lies completely within the city's
limits. West Lake is similar to Austin Lake and Long Lake in its location, as it lies
just to the west of both. The lake has an area of 335 acres and a maximum depth of
12 feet, so it is the smallest of the Portage area lakes. The lake is fully developed
residentially, with a sewer system installed for all shoreline homes. Like the
development for Austin Lake and Long Lake, the first settlements took place in the
19th century, with summer cottage occupation seen in the early 1900s. Residential
housing accelerated through the 1950s and 1960s.
The adverse affects of such development have not been as severe as in the
other lakes through the 1970s. Wood (1978) concluded that the water quality was at a
much higher level than Gull, Long, or Austin, and attributed its success withstanding
the effects of development on its "characteristics of a former bog lake" (p. 61). He
also indicated that West Lake had clearer water than the other three at the time, but
that the lake had higher amounts of organic material. Storm sewer runoff and
fertilizer runoff from residential yards continue to be problematic today. However,
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West Lake has been studied far less than any of the five lakes in the study, and current
water quality information compared with past readings is unavailable.
Woods Lake
Woods Lake is only lake that is considered to be in an urban setting rather
than a suburban setting. The elliptical lake is the smallest lake in the study, with only
24 acres of area. The maximum depth of the lake is approximately 35 feet (Aizpurua,
1981). Woods Lake is completely developed, with housing surrounding 65 percent of
the lake, and parkland surrounding the other 35 percent. The lake has no natural
outlets and is fed by recharged by spring water and stormwater runoff.
Woods Lake has, perhaps, the most fascinating history of any of the five lakes.
While the other four lakes had similar patterns of summer cottage development
followed by post-World War II permanent residential development, Woods Lake had
a much more recreational past as a lesser version of Coney Island, NY for the
Kalamazoo community. Originally known as Lake View Lake in the late 1800s, a
recreational park for baseball and bathing existed along its shores through 1893. At
that time, a railway was built from downtown Kalamazoo to Lake View Lake and the
railway company took over the property. At the turn of the century, the park became
increasingly popular to local residents, and grand plans were underway for the site.
By 1907, a casino, roller coaster, roller rink, and concert area graced the grounds of
the railway-owned park then known as Oakwood Park. The railway failed by the early
1920s but the rest of the attractions continued at "Oakwood Lake" until 1925, when
the roller coaster was torn down. The City of Kalamazoo finally gained ownership of
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the land around Woods Lake in 1949 from private parties, but still maintained the
picnic area and bathing beach. After this date, residential development finally began
to work its way around the lake (Henry, 1999).
The park and swimming beach area on the southern shore still exists on the
land that was once an impressive amusement park. The City of Kalamazoo still
operates the park and Woods Lake Beach. There was some speculation in 1995 that
the City of Kalamazoo would sell the land to private influences due to its potential as
prime waterfront real estate, but the city has not relinquished the park, and renewed
its agreement to keep the land as a city park and beach that it signed in 1970 (Henry,
1999).
Since Woods Lake is quite small in total acreage compared with the other
lakes in the study, the amount of residential development is far less in comparison.
The development still impacts the lake even though the water quality of Woods Lake
is adequate for swimming and for wildlife. Currently, stormwater runoff is a major
problem of the lake, as stormwater outlets from two major streets (Parkview Avenue
and Oakland Drive) and the surrounding neighborhood pollute the lake with each
heavy rainfall or snowmelt. The lake also is tested weekly fore coli bacteria by the
Michigan Department of Environmental Quality during the spring and summer
months. High e coli levels have been recorded periodically over the past two years,
closing the bathing beach occasionally, and causing health concerns for neighborhood
residents.
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CHAPTER ill
LITERATURE REVIEW
Because of the near total development of the lakeshores of the Austin, Gull,
Long, Woods, and West Lakes, and the uncertainty of the environmental and social
futures of the lakes, it is necessary to examine similar studies and relevant literature
relating to shoreline development and sustainable communities. Although the
literature of land use planning relating to lakeshore planning is not extensive, there
are useful relevant land use themes to examine. These themes of general shoreline
planning, lakeshore development, lakeshore real estate, shoreline perceptions, and
sustainability issues are addressed within this section.
Shoreline Planning
Planning for shorelines came to the national attention of planners in the late
1970s. This recognition of the need for shoreline planning stemmed from a study on
urban waterfront lands of several prominent coastal U.S. cities: Boston, Baltimore,
Chicago, San Francisco, Jacksonville, and Pensacola. This study focused on the case
studies for these particular cities, as well as on the planning process for improving
neglected and misused shoreline property (National Research Council, 1980).
Enhancing public recreation along waterfront lands and developing dilapidated areas
became the focus of the study and provided a model for cities with shorelines to
follow. One particular case study (Davenport, 1980) highlighted the need for
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intergovernmental cooperation in restoring blighted waterfronts into functional
recreational and residential lands, such as in the Battery Park City development in
New York City. This kind of development is a good example of state, local, and
federal government all working together on a residential and recreational shoreland
project.
More recently, there have been several notable published management plans
on general shoreline management for the coastal areas and land along the Great
Lakes. A couple of such innovative shoreline management plans come from
lakeshore planning in Ontario. Although the subject matter from these plans involve
shoreline management on exponentially larger bodies of water than those within
Kalamazoo County, the shoreline management concepts from the articles can be
transposed into applicable ideas for this paper. For example, Patrick Lawrence's
1995 article on developing shoreline management plans (SMPs) for the province of
Ontario illustrates models of these documents for planners of communities with
shorelines. Lawrence outlines the specific goals that the SMP should contain in the
following summation: "The main goals of the SMPs are to minimize danger to life
and property damage from shoreline flooding and erosion, and to ensure that
development adequately addresses the hazards through a variety of management
alternatives" (Lawrence, 1995, p. 208). Lawrence also mentions that the primary
sections of the SMP should include details of environmental conservation, prevention
of shoreline flooding and erosion, protection of life and property, emergency
response, public information, and development control. He suggests that public
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meetings are an integral part of the planning process for those communities involved,
and recommends that planning meetings occur at the information gathering stage,
draft plan stage, and final stage of the process. Lawrence selected the three top SMPs
for areas in Ontario to be reviewed and critiqued in his paper, coming from the Sault
Ste. Marie, Long Point, and Saugeen regions. Each of the three SMPs mentioned
include similar excellent content and logical structure. One criticism of the three
plans concerns the matter of the natural disaster planning for the shorelines. Since the
scale here is on the Great Lakes level, a modified SMP for any of the five lakes in
Kalamazoo County would not need such an emphasis on emergency management for
natural disasters of inland flooding and heavy wave-based erosion.
Lawrence (1997) offers more insight into the shoreline planning in North
America with many specific examples of shoreline management around the Great
Lakes in the U.S. and Canada. Lawrence focuses on the practice of integrated coastal
zone management (ICZM) for each of the Great Lakes states and provinces. He
stresses that there are several definitions for the ICZM, but that the main crux of the
process is a legal and institutional framework necessary to ensure that development
and management plans for coastal areas are integrated with environmental and social
goals and are made with the participation of those affected. The ICZM must
encompass economic, social, environmental, and ecological concerns. The ICZM in
the United States stretches across federal, state, and local governments. Federally, the
U.S. began to get involved with coastal zone management in 1972 with the Federal
Coastal Zone Management Act. The FCZA provides documentation that states must

adhere to, as well as serves as a governing body to distribute federal dollars to worthy
state candidate projects. In Michigan, the ICZM is governed by the DNR, under the
Land and Water Management Division.
This article does provide a good look at how the interrelationship between
government agencies for shoreline issues can be very beneficial socially,
environmentally, and economically. The article also praises the state's effort in
shoreline protection and superbly summarizes the jurisdictional differences among the
states and provinces that line the Great Lakes. Even though this 1997 article, like the
1995 article, stresses large scale Great Lakes shoreline planning, the planning
recommendations pertaining to proper monitoring, enforcement, and education of the
shoreline plans are worthy of application to the smaller county-level scale.
O'Riordan and Ward (1997) discuss how government agencies must work
together to produce an effective SMP in the United Kingdom, where SMPs debuted in
1995. The authors highlight how solidarity among participatory groups provides for
proper project success. The parties involved with the SMP must have similar goals
and reasonable cost estimates for the project to be successful. Civic leaders,
engineers, and planners all must cooperate and communicate efficiently to one
another so that the priorities of the plan will come to fruition, instead of bogging
down through ulterior motives of various participants. The priorities must be laid
down and agreed upon by the participants early in the planning process to avoid
uncertainty and confusion once the plan is in its implementation phase.
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They also recommend that SMPs should be developed to accommodate a 1020 year span in length. This kind of longevity allows officials to monitor the plan
accordingly over time instead of having to repeat the process too often. The 10-20
year span would also allow for more flexibility in budgeting and adaptability to
shoreline conditions than with a shorter-termed SMP. · Finally the two authors
acknowledge that no SMP can be a perfect document when put into practice, and that
compromises and considerations have to be made at certain times during the
implementation of a plan (O'Riordan & Ward, 1997).
Critically speaking, this article is useful in principle, but its relevance to this
study must be downgraded somewhat due to its English context. Planners in the
United Kingdom must deal with the Ministry of Agriculture, Fisheries, and Food
(MAFF) as well as the Department of the Environment (DoE) for environmental
matters along shorelines. Overall, the information on the importance and background
of the SMP is quite applicable to the planning of the lakes in Kalamazoo County, but
the intricacies of English intergovernmental relations between participatory agencies
is somewhat different. Local officials must deal with the MDEQ, MDOT, and the
Kalamazoo County Human Services Department, instead of agencies like the MAFF
in the United Kingdom.
Van der Meulen and Udo de Raes (1996) address the nature of the ICZM
throughout Europe and do have useful generalizations for shoreline planning that
transcend the boundaries and issues of scale, such as noting that economic gains often
lead to ecological losses, and that shorelines can quickly tum from packed
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recreational havens to barren and empty lands when pollution becomes problematic.
While alluding to areas of national coastlines in Europe, the notion that the balance
between environment and economics along shorelines is becoming more and more
tense as the decades pass-is quite appropriate to the problems of shoreline
development in Kalamazoo County. While the Gull Lake shoreline pales in
comparison to the French Riviera, the concern of increased tourism and infringement
upon the environment is real in both places.
Another example of shoreline planning concerns a 25-hectare lake in
Washington. Walton and Anderson (1994) examined the limnology, nutrient budget,
and water budget for Beaver Lake and used the results of the mesotropic/eutrophic
lake to devise a water management plan. The lake was in a rural setting with mostly
forested land cover. The lake was largely undeveloped, but development proposals
threatened half of the forest areas. The Beaver Lake Management Plan recommended
a "focus on watershed monitoring, early detection of problems, implementation of
corrective action, and public education and involvement in lake and watershed
protection" (Walton and Anderson, 1994, p. 64). The plan had a five-year time
allotment, and included monitoring, and contingency plans if the plan did not succeed.
Unfortunately, there was not a follow-up article of the plan to determine its overall
success.
A better example of related lakeshore management was performed on five
developed lakes in Minnesota (West and Orning, 2000). They outlined a shoreline
management model involving lake associations and local officials in lakes around the
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state that represented the geographic character of each region of Minnesota. The
plans centered on improving development and management practices by lakeshore
homeowners, enhancing water quality and aesthetics of the lakes, and benefiting
quality of life around the shoreline for homeowners and visitors. The project
involved data collection of watershed, lake, and parcel maps; use of a lake-user
survey; presentation to riparian homeowners and local officials; and lake management
planning done solely by the lake associations of the participating lakes. The lake
management planning included several meetings and brainstorming sessions, featured
short-term and long-term goals, outlined implementation timelines, and encouraged
plan reviews for potentially realigned goals with changing lake circumstances (West
and Oming, 2000).
The project for the Minnesota lakes proved to be quite successful in raising
awareness of lake problems among the five studied lakes. Improvements to parcel
maps, additional education on shoreline management for homeowners, and enhanced
shoreline zoning ordinances became some of the benefits of the study. West and
Oming (2000) also discovered through the project that gaps in available lake
information (maps, surveys) inhibit lake management planning and that improper
alterations to shorelines and violations of lake zoning are widespread throughout
developed lakes. The authors called for more lake associations to take more
responsibility in shoreline management, and to be proactive in convincing local
officials to enforce zoning regulations and encourage stricter lakeshore zoning
ordinances.

Impacts of Lakeshore Development
The negative impacts of urban human activity on lake environments have been
known since the late 1940s, when Hasler (1947) published a landmark article on the
eutrophication of lakes. The quantity of research boomed during the 1970s and 1980s
as the deterioration of lakes continued. A great deal of lake rehabilitation literature
was performed through the Clean Lakes Program (CLP) of the EPA after 1975. See
Lee et al. (1978) and Born (1979) for discussion the growing concerns of decreasing
lake water quality and reversing lake eutrophication during this period.
Locally, a number of articles and theses were written during the late 1970s and
early 1980s on a number lake water quality and development issues in Western
Michigan. Penzkofer (1975) analyzed the history of development around Gull Lake
and how it impacted the lake environment and the community around the lake. She
concluded that the lack of planning of the development had left three distinct regions
around the lake: the southern shore with converted summer cottages into homes
exhibiting high densities and "rural slum" conditions; the northern and eastern shores
with mixed development of newer homes and converted cottages and medium
densities; and the western shores with the newest homes and lowest residential
densities around the lake. Development without a sewer system around the lake was
loading excessive amounts of phosphorus into the lake and destroying it. She
proposed that a sewer system be implemented to the community and that more
education of lake eutrophication and rehabilitation should be provided to the shoreline
community residents.
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Aizpurua (1981) examined the effects of stormwater drainage in Woods Lake
over a one-year time span. He concluded that the majority of phosphorus entering the
lake did so through stormwater runoff. Additionally, levels of nitrogen and
phosphorus from the stormwater runoff were considered to be dangerous amounts.
He also noted that fecal coliform levels in the lake were most prominent in summer
months and hardly traceable during winter months.
Paquin (1984) studied the effects of shoreline development along the Lake
Michigan shoreline in Norton Shores, MI. Aside from describing the processes of
shoreline erosion due to physical factors, he noted that unsafe building adjacent to the
shore during low-lake levels enhances shoreline erosion once the water levels return
to normal. Building pursuits during low-lake periods is extremely risky when lake
levels return to normal. A building period during 1962-1978 along the shoreline
created irreversible damage to the shoreline environment, and Paquin recommended
that long-range planning and strict adherence to master plans and zoning regulations
could avert future shoreline destruction.
More recently, there have been several notable lakeshore development
publications to come from Wisconsin and its lake environments. Riera et al. (2001)
discovered several kinds of changes to the lake environment as a result of lakeshore
development while studying a group of rural lakes in Northern Wisconsin and a group
of urban lakes near the capital city of Madison. The authors documented that there
are distinct changes in the lake's riparian zone, the lake's littoral zone, and changes in
the usage of the lakes. Changes in the riparian zone often include the destruction of

shoreline vegetation and trees and the introduction of ornamental grasses and shrubs.
Changes in the littoral zone include an increase of tree branches and woody debris
from residential removal of trees from the riparian zone. This additional woody
debris alters the types of species in the littoral zone, as new species prefer the
structure for breeding purposes. Changes in lake usage are exemplified by increased
amounts of recreational activity by the shoreline property owners and resort tourists
through fishing and boating. This enhanced recreation leads to depleted fish
populations and the introduction of exotic species.
The authors conclude their lake development study with a profound statement
concerning the role that humans play in the lake environment: "An understanding of
human-lake interactions cannot be attained without due attention to land use, lake use,
the social-economical factors that drive both, and historical legacies" (Riera et al.,
2001, p. 49).
An exhaustive example of relevant lakeshore development literature comes
from a thesis from the University of Wisconsin-Green Bay. Lee W. Ganske (1990)
studied five rural lakes in a county in Northern Wisconsin. Ganske sought to examine
the state of development along the lakeshores, to describe the ecological impact on
the lakes, to determine the effectiveness of state shoreline zoning plans, and to
analyze the relationship between lakeshore development and water quality. In his
methods, he used parcel maps, shoreline photography, and field notes to determine the
aesthetic and ecological impact on the lakes; U.S.G.S air photos, county tax rolls, and
county/state permit records to determine the effectiveness of shoreline zoning plans;
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and dissolved oxygen sampled data from a developed side and undeveloped side of
one of the research lakes to analyze the relationship between dissolved oxygen and
lakeshore development.
Ganske discovered the following outcomes on ecological disturbances:
lakeshore disturbances varied from lot to lot, but smaller lots had a greater percentage
of their shorelines modified; flatter lot frontages had more foot traffic; and lots with
disturbed vegetation were more likely to have more soil erosion. He found that the
state and county zoning permits were tracking lakeshore construction inadequately
over an 18-year time span. He also discovered that dissolved oxygen levels to be
lower in the developed lake areas compared with undeveloped lakes.
Overall, Ganske's methods were sound in the analysis of ecological
disturbances, but his analysis of the state/county monitoring of zoning permits to track
development, and his affirmation of dissolved oxygen depletion rates being more
severe in developed areas are somewhat flawed. Since the zoning permits over the
areas were poorly managed by Oconto County, it is conclusive to claim that the
county was inadequately monitoring the development of the land over the 18-year
time frame. Additionally, since Ganske only analyzed the dissolved oxygen for one
particular season (winter), the time frame of study is far too brief to conclude that the
lakeshore development caused the depletion in that half of the particular lake of study,
since one season of monitoring in cold weather cannot determine if eutrophication is
occurring or not.
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Lindsay et al. (2002) also studied lakeshore development in Wisconsin, in
finding the developmental effects on bird populations. The study examined 17
developed and undeveloped lakes to determine if the overall bird population and
individual species favored one type of lake or the other. The study found that the
impacts of lakeshore development had no effects on the overall bird population, but
did note that there is a significant increase in the population of seed-eating and
deciduous-nesting birds, and a sharp decline in the population of insect-eating and
ground-nesting birds.
Lake and Shoreline Perceptions
There is a dearth of pertinent research relating to the perceptions of shoreline
property owners overall, as few studies have been performed on the topic. The few
studies that have been performed are similar to the perception survey of this study,
though none of the studies contain the same questions and goals. Anderson, et al.
(1999) provided the most comprehensive study on lakeshore property owners and
lakeshore users in Minnesota. The written survey of about 1000 individuals from
various regions of the state set out to discover how residents perceived questions on
lake importance, lake use, status/trends of lake conditions, outlook for lakes, impacts
on water quality/scenic beauty, and solutions to lake problems. The design of the
survey yielded many of the same type of questions as the survey in this research,
especially those regarding lake importance, current lake problems, and possible
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solutions to lake problems. Comparative results will be discussed in Chapter 7 of this
project.
The study was incredibly comprehensive and provided an overwhelming
amount of information on perceptions of Minnesota lakes, but it was not a perfect to
this study. The study examined non-resident lake users along with shoreline property
owners, and only differentiated the two responses from each other on the shoreland
conditions, but not the rest of the questions. The importance of lakes and the
willingness to have certain lakeshore regulations were not divided among non
riparian residents and lakeshore residents. The additional split data would have been
very useful to compare to with this project, especially in the willingness to accept
shoreline education and regulations. Additionally, there was no extensive data
analysis performed on the perceptual data, aside from the distribution of survey
responses.
A comparable study that focused only on the lakeshore owners (and not the
combination of shoreline owners and lake users) on eight developed Wisconsin lakes
comes from Jorgensen and Stedman (2001). Their study assessed how the lakeshore
property owners related to their properties in terms of a sense of attachment, a sense
of identity, and a sense of dependence. The mailed questionnaire format, and its
methodology of data analysis proved to be a close model to follow. The researchers
discovered that shoreline property owners felt a strong association with their
properties, felt relaxed and happy there, enjoyed living and doing activities at their
lakeshore homes, and even indicated that their lakeshore residence was their "favorite

place to be" (Jorgensen and Stedman, 2001). There were also related questions about
lake problems, as property owners viewed water quality, habitat preservation, fish
stocking, and shoreline development to be the most prevalent issues among the
residents. The study proved to be quite useful, even though the article centered on the
environmental psychology topic of how attached and dependent the residents were on
their properties instead of addressing lakeshore development concerns.
Ryan (1998) performed a survey of landowners along a river corridor that is
noteworthy because of its involvement of the perceptions of Michigan residents. He
strove to discover how rural residents perceive lands adjacent to the River Raisin in
Southeast Michigan. A mailed survey was also used in this study, and residents were
divided between short and long-term (over 10 years) residents. Aside from
determining the attractiveness of various natural and unnatural landscapes, residents
were asked to determine what issues were problems or not problematic for the river
area. The results showed that residents perceived river landscapes, wooded
landscapes, farm landscapes, and developed landscapes differently. Concern for
water quality proved to be the largest point of issue among residents. Another notable
finding is that newer residents found the water landscapes to be more attractive and
the long-term residents found the water landscapes to be less attractive.
Nassauer et al. (2001) examined how the public viewed riparian property and
what the public expected to see when shoreline projects were undertaken around the
country. The authors expressed that the desire to have aesthetically appealing lake,
stream, and ocean shorelines is growing, and that planning projects along the shores
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must meet the growing expectations of the educated and environmentally conscious
public. Caution was heeded for exceeding the public's potential for shoreline
landscapes, as an innovative, yet extremely bold project may not meet public
approval. People know what they like (trees and natural vegetation) in terms of
aesthetically beautiful and natural riparian landscapes, so planning projects must
maintain some degree of familiarity when the finished product is completed.
In essence, Nassauer et al. (2001) described how the public wants to see
innovative planning measures with a bit of familiarity to produce beautiful and
functional shorelines. It is significant to note that their research paints a picture of a
knowledgeable public wanting natural shorelines and vegetation for the good of the
community, and not just of individual properties. This kind of thinking is necessary
for healthy lakeshores, and is covered more thoroughly in the next section of this
chapter, on sustainable development literature.
Sustainable Development
Planning for sustainable development has become a hot topic in the last ten
years in the planning community. The challenge of maintaining a high quality of life
in industrial societies and curtailing spiraling conditions in developing nations despite
growing world population stresses has given scholars many theories on how to slow
the problem. Donovan Wilkin (1996) painted a bleak picture of the future thanks to
the belief that the wealthy societies continue to downplay the problem of the world's
accelerating population, and that all nations, wealthy or poor, will see a rapidly
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deteriorating quality of life in the not-too-distant future. He devised a "productivity
theory" for societies to adopt, stating that humans needed to balance ecological
production, economic production, and quality of life production to achieve
sustainability. The three variables are dependent on each other and balance each other
out, as a combination of high economic production and high ecological production
lead to a high quality of life production (Wilkin, 1996).
In terms of planning here in the United States, Wilkin suggested that
sustainability planning should begin at the bottom of the planning ladder (county and
metropolitan governments) and move up from there. Although planning for
sustainability rejects traditional methods, he warned, "if sustainability isn't managed
at the local level, it can't be managed at all" (Wilkin, 1996, p. 224).
Boyd (1996) had similar views on the balance of variables (human,
environmental, economic, and cultural) and the emphasis of local planning, but had
more constructive ideas than Wilkin. She suggested that planners use community
collaboration and have the proper mindset, broad visions, and strong commitment to
the long-term goals. She pointed to the example of Chattanooga, Tennessee, and their
success in planning with a sustainable vision since the 1960s. Community leaders
and business representatives must reject traditional differences and work in a
multidisciplinary fashion to get started in the process.
Chipeniuk (1999) described the notion of planning for sustainable
environment regionally around the Great Lakes in Canada. He believed that planning
for sustainability had to have the voice of the general public to determine where to
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begin making policy changes. The study revolved around a series of meetings of
provincial government leaders and residents around the Great Lakes and St. Lawrence
River to gain opinions about the causes of environmental degradation and
unsustainability. The results of the study had unfortunate results, as Chipeniuk
concluded that the public lacked "a clear understanding that environmental
degradation proceeds from ascertainable caused or that it is important for land use
planning to identify and react to those causes" (Chipeniuk, 1999). He cautioned that
planners need to stop taking an attitude of elitism towards degradation and begin
planning for slowing its causes at its many sources.
Sustainability for water resources is also a key aspect of sustainability
planning. Huang and Jia (2001) predicted that water resource management would be
the focal point of resource planning in many parts of the world for this century. The
authors called for more accurate data about sources of pollution and water quality
records for local municipalities to be able to safeguard the water quality measures.
The authors laud the research projects that take place on many of the United States'
rivers, lakes, and watersheds, but also stress the problem that many of the research
projects are rendered null and void if a major environmental or ecological change
occurs on the water bodies in the study.
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CHAPTER IV
ZONING ORDINANCES
Zoning Background
While each of the five lakes (Austin, Gull, Long, West, and Woods) in the
study are encompassed primarily by residential development, the governing bodies
over the homes transcend the lake boundaries that they occupy. In this fashion, the
lakeshore residents and their properties must comply with zoning ordinances. This
section will detail the history and importance of overall zoning, examine various
lakeshore zoning regulations of the five jurisdictions that surround the lakes, and
provide short analyses of the current status of the zoning for those jurisdictions.
Zoning has been in important tool for local governments in the United States
since the late 1910's, when ordinances and regulations began to shape the
neighborhoods of New York City. It has been the most common local land use
control tool for cities all around the country, and can be broken down into Euclidean
zoning and unconventional zoning. Euclidean zoning involves the use of regulatory
power to spell out how private land use may be developed and used. Residents and
companies that are adversely affected by particular zoning must challenge rulings in
court for each particular complaint. It regulates the following land use issues: use of
private land, density of land use, and building dimensions. Unconventional zoning
allows for more creativity and is not as stringent as Euclidean zoning. Local
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governments can experiment with regulations as long as they act within the
boundaries of the U.S. Constitution. Zoning, whether Euclidean, or unconventional,
is regulated by a local planning board or a zoning board of appeals, which provide
"expert" advice and suggestive conditions to amend to zoning codes and a judicial
review process to handle private claims (Platt, 1996).
Since one of the primary focuses of zoning involves the partitioning of land
into specific categories, it is important to know what kind of land use present around
the five lakes of the study. The predominant land use is single-family residential
homes around each of the five lakes. The housing density ranges from light to
medium, but not beyond those factors. There are small pockets of zoned commercial
land along the southern edge of Gull Lake and along a few portions of the shorelines
of West and Austin Lakes.
In terms of the regulations of the shoreline areas, much of the zoning
regulation is at the city and township level, and not the state and county level. Unlike
the State of Wisconsin, which has comprehensive state-level zoning, the State of
Michigan lacks zoning regulations for its waters. The only state-level regulation
comes through the rights of shoreline property owners listed from Act No. 451 of the
Public Acts of 1994. These rights for riparian property owners include: access to
navigable waters; water usage for swimming, recreation, and household use;
reasonable sanding of beaches; and permission to construct and maintain docks.
Special permits are required to dredge, alter, or interfere with the flow of the water in
the inland lakes. (Michigan Department of Environmental Quality, 2002a). In
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addition to the riparian rights and permit process, the MDEQ governs the rights to
allow aquatic nuisance removal among lakeshore owners, groups of residents, or lake
associations. Proper removal of the vegetation using specific chemicals are allowed
through the MDEQ (Michigan Department of Environmental Quality, 2002b).
Kalamazoo County does not have any zoning ordinances pertaining to the
shoreline properties. The Environmental Health division of the County's Human
Services Department is responsible for a groundwater monitoring program of local
wells, septic system regulations, and a surface water quality monitoring program of
the lakes, but does not administer zoning ordinances. Since the State of Michigan and
Kalamazoo County lack shoreline zoning, much of the responsibility of the lakeshore
zoning goes to the city and township-level jurisdictions.
In the five lakes of the study, there are multiple jurisdictions that regulate the
zoning ordinances pertaining to lakeshore buildings, yards, and properties. In fact,
there are five separate jurisdictions that govern over the lakes. Ideally, there would be
a separate jurisdiction for each lake, but the zoning matters are more complicated, as
two of the lakes are divided by the township and city boundaries. Gull Lake's
western margins lie within Richland Township while its southeastern portion is under
the control of Ross Township. Similarly, the majority of Long Lake is under the
provisions of Pavilion Township, but the western fifth of the lake is controlled by the
City of Portage. It is especially useful to examine the provisions for these lakes in
particular: to determine whether or not the governing bodies are like-minded when it
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comes to various shoreline issues, or if the parties involved are quite dissimilar in
their ordinances.
The other three lakes and their shorelines have just one local jurisdiction
around them. Austin Lake and West Lake both are within the city limits of Portage,
and Woods Lake lies in the City of Kalamazoo. Aside from Portage, the other four
jurisdictions each govern the shorelines of sections or complete circumferences of the
lakes. Pavilion Township directs Long Lake, the City of Kalamazoo manages Woods
Lake, and Richland Township and Ross Township both serve Gull Lake.
Zoning Variables
Given the factors that these five jurisdictions preside over the five lakes in
such an overlapping and impartial fashion, it is necessary to examine each
township/city against one another among 10 variables that affect each of the lakes in
this study. The variables covered are as follows: definition of lakeshore property;
special lakeshore zoning provisions; promenades; landscaping ordinances; dock
requirements; accessory building requirements; rear yard setbacks; fencing
requirements; keyhole zoning; and septic systems. By comparing and contrasting
these variables between the overseeing city/townships, it will be easier to determine
which local governments are proactive or inactive in terms of shoreline management.
Definition of Lakeshore Property
A good way to start determining how the townships/cities are addressing
shoreline issues is if the governing bodies actually have a definition of lakeshore

property or waterfront property, or if the lakeshore properties are simply treated as
equally as regular properties that are nowhere near a body of water. Only two of the
five jurisdictions have actual definitions for what can constituted as lakeshore
property. Ross Township has two separate definitions worthy of mentioning in
Section 4 of the Ross Township Zoning Ordinances. A lake lot is "a lot of any
portion of which abuts or is within 75 feet of any lake. Except as specifically
provided herein lots abutting a stream, creek or river are not considered 'lake lots "'
(Ross Township, 2001, Section 4). Similarly, a waterfront lot is "any lot or parcel of
land, whether or not improved, and whether or not platted, any portion of which: (1)
Abuts the shoreline of any waterway; or (2) Abuts a promenade, walkway, or other
property which itself abuts the shoreline of any waterway and which provides access
and or/use rights to the waterway" (Ross Township, 2001, Section 4).
Richland Township describes a "waterfront" in weaker terms; as a property
that has a yard adjacent to a shoreline and is "considered a front yard, establishing two
front yards for the lot" (Richland Township, 2002, Section lC). The City of Portage
does not have a specific definition for a waterfront or lakeshore property, but does
discuss certain provisions for accessory buildings (to be discussed later) that pertain
to lots or parcels that have lake frontage (City of Portage, 2000). Pavilion Township
does not define lakeshore property but does have provisions specific to lots adjacent
to bodies of water. The City of Kalamazoo lacks special recognition of waterfront
lands in its zoning ordinances (City of Kalamazoo, 2002). It is clear that Ross
Township has the only true definition of lakeshore property among the five
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jurisdictions. Its definition distinguishes lakeshore property from other waterfront
property, while the others fail to pinpoint an actual definition without the assumption
of what constitutes a waterfront or lakeshore, or fail to mention waterfront property
whatsoever.
Special Lakeshore Provisions
This section concerns the relative importance of lakeshore ordinances by
indicating whether or not the lakeshore ordinances are handled separately from the
rest of the code of ordinances for the jurisdiction. In other words, do the local
governments place a priority on lakeshore regulations by providing separate zoning
codes in their codebooks, or do they reduce the significance of the shoreline zoning by
amending the code wherever it applies? In this category, Ross Township also rates
the highest. Ross Township has several specified sections devoted strictly to
waterfront property ordinances. There are separate regulatory categories for
waterfront lot access, dock regulations, waterway setbacks, and provisions for the
special commercial bay district in the township codes. Pavilion Township includes
some special provisions for waterfront property listed in the "Supplementary
Regulations and Standards" section of the zoning code, features a section on riparian
lot uses, but does not include other special treatment of shoreline regulations
(Pavilion Township, 2001). The other three local governments simply do not include
unique provisions for shoreline property laws, and simply amend regulations where
necessary.
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Promenades
The prevalence of shoreline promenades is fairly widespread through all of the
five lakes. These promenades are not the same type of grandiose pedestrian park
frontages that bless Chicago, Los Angeles, and Hong Kong with prime recreational
activity, but are simple areas of land along the shore that technically do not have an
owner. The promenades were created by subdivision developers before 1940, and
allowed pedestrians to walk around the circumference of the lake without trespassing
on others' property, since the property lines failed to reach the shore. These
promenades are most notably seen in Pavilion Township, where a promenade nearly
encircles Long Lake. West Lake, Woods Lake and Austin Lake have fairly consistent
promenades on certain sectors of the shorelines, and Gull Lake has an irregular mix of
areas with and without promenades.
These promenades have been rendered obsolete over the years, and prior
stipulations about building on them have been difficult to enforce. Currently there are
no regulations in the zoning ordinances about the promenades among any of the five
jurisdictions. Technically a promenade belongs to the residents who occupy a
particular subdivision, as written in original plat design covenants, and a homeowner
cannot build on or change the landscape without purchasing the land from the rest of
the residents on the plat. However, since there are no ordinances governing the
promenades, some residents in Portage have taken over the land and used it for
themselves, without obstruction. Prior zoning ordinances addressing this issue would
have been useful when the ordinances were drawn up.
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Landscaping Ordinances
The notion of having specific ordinances that require property owners to
adhere to specific rules and regulations for landscaping their property is an idea that
the five jurisdictions have failed to grasp. Not one of the local governments in the
study have employed the use of landscaping ordinances to require homeowners to add
additional trees, plant riparian buffers along the shoreline, keep a trim lawn, etc. that
might benefit or adversely affect the lake environment, depending on the ordinance.
Dock Requirements
With so much residential development around each of the five lakes in the
study, there are hundreds of docks that stretch out from their shores. Some of the
jurisdictions have specific guidelines to limit the length of the docks, while others
simply do not get involved with dock regulations and let the MDEQ handle the dock
requirements, which simply allow residents with riparian properties to construct and
maintain a dock in boatable waters (Michigan Department of Environmental Quality,
2002a). The two jurisdictions that handle the docks in their zoning ordinances are
Ross Township and Pavilion Township. For Ross Township, the docks have a
maximum length of 50 feet, and a homeowner must obtain a building permit to install
a dock (Ross Township, 2001). For Pavilion Township, a dock must also be 50 feet
or less in length, but can be up to 100 feet in length if the lake depth is shallower than
3 feet (Pavilion Township, 2001). The cities of Kalamazoo and Portage, along with
Richland Township, do not have dock requirements for the lakes.

Accessory Buildings
In the matters of controlling what kind of buildings can be placed in the yards
along the shoreline, all of the jurisdictions have certain regulations from which
residents must follow. For Ross Township, the accessory buildings must be setback
25 feet from the back of the property, have to be less than 18 feet in height, and are
required to be less than 15 percent of the total yard area (Ross Township, 2001).
Richland Township has no specific ordinance controlling accessory buildings, but
does require residents to propose the building of accessory building to the township
planning commission. The planning commission then decides whether or not each
special exception is allowed construction or is disallowed. Pavilion Township
requires that the accessory buildings must be set back 75 feet from the shoreline, has a
maximum area of 100 square feet, and has a maximum height of 8 feet (Pavilion
Township, 2001). In the City of Portage, there is a stipulation that there can only be
one accessory building within the boundaries of a residence. If a property has an
accessory building, then it cannot be larger than 80 square feet in area, and must be
less than 8 feet tall (City of Portage, 2000). The City of Kalamazoo simply has a
requirement that the accessory buildings to be 16 feet tall or less, but does not have a
square footage requirement on the structures (City of Kalamazoo, 2002).
Each of the jurisdictions that limit the use of accessory buildings display
proactive means in controlling the aesthetics of the shoreline yards. These measures
prevent residents from erecting huge towers or gigantic buildings, which would
become an eyesore to neighboring residents and would lower property values.
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However, there are no specific ordinances pertaining to lakeshore buildings like
boathouses, which may or may not require special use permits for construction.
Rear Yard Setbacks
Controlling setbacks is important to the health of the shoreline and the lakes in
general, as the buildings are required to be set back a given distance from the back of
the property. The rear yard creates a buffer between the shore and the principal
building on the property. Each of the five local governments has specific ordinances
that require the principle buildings to be set back from the rear property line. Pavilion
Township has the greatest setback requirements, and its recently revised ordinance
forces residents to keep their buildings 75 feet from the high water line (Pavilion
Township, 2001). Ross Township requires the rear yard to be 50 feet from the
shoreline (Ross Township, 2001). Richland Township denotes that the rear yard on a
waterfront is considered to be a second front yard, and requires that yard to be at least
50 feet in length to the shore (Richland Township, 2002). The City of Portage has a
rear setback obligation of 40 feet for all of its residences, whether on the shoreline or
not (City of Portage, 2000). The City of Kalamazoo has the least limiting of the rear
setbacks, as it allows very small yards of 25 feet to the back of a property (City of
Kalamazoo, 2002).
Fencing
Fencing ordinances are useful because they can limit how tall a fence may be
and where a fence can be placed. Theoretically, a homeowner could fence off their
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lake lot all the way to the shoreline if there are no restrictions. This type of seclusion
would restrict the viewshed of others and could alter the shoreline if the fence harbors
too closely to the water line. The best restrictive measures for fencing comes from
Richland Township, which disallows the construction of fencing in yards along the
waterfront, preserving the viewshed for all lakeshore residents. The City of Portage
allows fencing in waterfront yards, but requires the fencing to be 4 feet tall or less;
and the particular fence must be chain link or wire in nature. Solid wood fencing is
not allowed (City of Portage, 2000). Ross Township also mandates waterfront
fencing to be a maximum of 4 feet tall, but the township does not limit the type of
fence that can be erected (Ross Township, 2001). The City of Kalamazoo and
Pavilion Township do not have fencing restrictions regarding the waterfront property.
Keyhole Zoning
There is a particular stipulation in the zoning of waterfront property involving
the access of particular lots for the use of several families or the general public. This
stipulation is referred to as "keyhole zoning" and is applicable to two of the
jurisdictions of the study: Pavilion Township and Ross Township. Pavilion Township
disallows the keyhole zoning and states that "no parcel of land contiguous to a body
of water shall be used to provide access to such body of water to owners of more than
one additional parcel of land, or to the public in general" (Pavilion Township, 2001,
Section 200.613 B).
Pavilion Township does allow vacant riparian lots to be converted into
parkland for public use with special approval from the township ZBA, but does not

allow property owners to facilitate their one piece of land for the masses. Patrick
White, the Pavilion Township Supervisor claimed that developers often created a
subdivision relatively near a body of water and held the rights to one shoreline
property for access to the entire subdivision. He implemented the zoning regulations
to make sure that this kind of activity did not take place on Long Lake (P. White,
personal communication, March 3, 2002). This kind of regulation is useful to limit
the human impact that is present on the lake environment.
Ross Township allows the keyhole zoning, but has very stringent regulations
associated with the waterfront access lots. Such lots must adhere to the following
conditions: a minimum lot area corresponding with the minimum lot area for the
residential district where it lies; buffer strips with sufficient vegetation on each side of
the access lot; the prohibition of boat launches; the prohibition of buildings on the
buffer strips; a limitation of one dock; and that such lots must be planned accordingly
at the creation of a plat or subdivision for use solely by the occupants of the lots
within the plat or subdivision (Ross Township, 2001). This allowance of extra human
influence is not beneficial to the lakes but does at least provide more of a control on
such riparian lot usage than not having access restrictions to these lots. The other
three jurisdictions fail to address the matter of keyhole zoning. Therefore it is
unknown whether or not there is widespread use of certain areas of the lakes that were
not meant to have that type of widespread usage.
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Septic System Ordinances
As leaky septic systems are detrimental to the water quality of the lakes, it is
useful to know how each of the five jurisdictions stand on the allowance of septic
systems for homes around the lakeshores. In each of the five jurisdictions, it is
mandatory for lakeshore homes to be connected to sewer lines and septic systems are
not permitted. Even the lower density areas of Long Lake and Gull Lake are circled
by sewer system lines and do not have to rely on septic systems. In Pavilion,
Richland, and Ross Townships, there are homes with septic systems that lie outside of
the perimeter of lakes. The County Human Services Department regulates these
septic tanks, enforcing a minimum 1000-gallon minimum capacity and a 50-foot
minimum distance from lakeshores (Kalamazoo County Government, 1998). The
townships do not have any stricter codes for septic systems.
Jurisdictional Comparison of Zoning
This section provides a comparison and breakdown of the lakeshore zoning
ordinances by jurisdiction, using a table and subsequent descriptions. The following
table (Table 4.1) on the next page summarizes the zoning information for each of the
five jurisdictions in the study. Jurisdictions are in bold print at the top of the table,
and the zoning variables are shown along the left hand side of the table.
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Table 4.1 - Jurisdiction Zoning Table for the Five Kalamazoo County Lakes
Zoning Variable

Kalamazoo

City of Portage

Pavilion Twp

Woods

Austin, West, Long

Long

Lake Property Defined?

No

No

No

Special Shore Provisions?

No

No

Yes--Riparian Right

Promenades?

No

Yes

Yes

Landscaping Ord's?

No

No

No

Dock Requirements?

None

None

Max 50' long
(Max 100' in 3' of water)

Accessory Buildings?

Max 16' tall

One allowed
Max 80 sq ft
Max 8' tall

Min 75' setback
Max 100 sq. ft
Max 8' tall

Rear Yard Setbacks?

Min 25'

Min 40'

Min 75'

Fencing?

None

Chain-link/wire only
Max4'

None

Keyhole Zoning?

None

None

Not allowed

Septic Ord's?

None

None

None

Lake(s)
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Table 4.1 - Continued
Zoning Variable

Richland Twp

Ross Twp

Lake(s)

Gull

Gull

Lakeshore Property Defined?

Yes

Yes

Special Lakeshore Provisions?

No

Yes--Multiple

Promenades?

Yes

Yes

Landscaping Ord's?

No

No

Dock Requirements?

None

Max 50' long
Must have building permit

Accessory Buildings?

Subject to Special
Exception by Plan
Commission

Min 25' Setback
Max 18' tall
Must be< 10-15 % of Yard

Rear Yard Setbacks?

Min 50'

Min 50' or avg of neighbors

No fencing allowed

Front Yard--Max 6'
Side/Back Yard--Max 4'

Keyhole Zoning?

None

Allowed

Septic Ord's?

None

None

Fencing?

In summary, it is apparent that some of the jurisdictions are more stringent
than others when it comes to regulating various aesthetic and potentially hazardous
concerns around the lakeshore. The following paragraphs will outline the
effectiveness of the five local governments.
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Ross Township's ordinances for Gull Lake are by far the most elaborate and
comprehensive of all five township/city regulations. The township has taken a very
proactive approach to address concerns of the lakeshore homeowners and for the lake
itself. Its measures regarding lake access, accessory buildings, setbacks, and docks
are useful to maintain a healthy shoreline environment and to keep property values
high. Additionally, with rules and regulations for its Commercial Bay district on the
southern edge of Gull Lake, and Ross Township clearly is the model jurisdiction from
which the others could follow.
Pavilion Township also has adequate amounts of shoreline management
ordinances within its guidelines, though they are not as strong as Ross Township's.
The rules disallowing the keyhole zoning definitely give the township a model from
which the other jurisdictions (aside from Ross Township) could adopt. The
township's administration understands the assets that Long Lake brings to its
residents, and wants make sure that the relationship between the residents and the lake
is a productive one.
Richland Township lags behind Ross Township in terms of keeping stringent
rules and regulations on the shorelines. They do have an advantage of keeping
fencing out of the shoreline yards, and do consider waterfront property separate from
other property. The township administration could look into some of the measures in
place for Ross Township and adopt them.
The City of Portage does not place the highest priority on the lakeshore zoning
ordinances. The city does have a few measures in place (as in the setbacks and
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fencing measures), but has given a much greater emphasis to general soil erosion
prevention provisions than to lakeshore zoning provisions.
The City of Kalamazoo ranks lowest by far to the other jurisdictions in regards
to lakeshore regulations. Kalamazoo should look at the local governments and
possibly to other cities to see how to handle the relations between lakeshore
homeowners and the lakes for some improvement in this area. The city definitely
seems to place a higher priority on the zoning of adult entertainment businesses than
lakeshore provisions since there are numerous guidelines in the city's zoning
ordinances regarding adult entertainment and nothing pertaining to lakeshore
concerns.
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CHAPTER V
METHODOLOGY
This chapter details the research methodology for the project. The background
information concerning the survey is discussed first, followed by the efficiency of the
survey. An explanation of the data analysis process concludes this chapter.
Background of the Survey
A survey was created to determine the perceptions of lakeshore residents
during the Spring of 2001. The survey, titled "WMU Geography/ Michigan Lake and
Stream Association Sustainable Shoreline Questionnaire" was created by Dr. David
Lemberg and Dr. Rolland Fraser. The survey work was part of an EPA Star Futures
Grant, #R-82758401-1, entitled, "Sustainability and Risk of Fragmented Habitats:
Development and Regulatory Variables in Shoreline Residential Development
Planning in Southwestern Michigan."
The four-page survey (see Appendix A) contained seven categories related to
the physical setting of a resident's lakeshore property and 27 ranked opinion
questions. The opinion section of the survey provided the public perception data that
is the backbone of this thesis. This opinion section contained four distinct categories
of inquiry:
1) Importance Variables--What is important to lakeshore residents in their
choice to live on the lake?
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2) Problem Variables--What kind of problems are found in and around the
lake environment?
3) Regulation Variables--What level of regulation is needed for the lake
environment?
4) Education Variables--In what kind of lake education programs would be
shoreline residents be interested?
Among the four categories of variables; the Importance Variables had eight
questions; the Problem Variables were comprised of eight questions; the Regulation
Variables had seven questions; and the Education Variables consisted of four
questions.
The survey instrument was completed at the end of June 2001. At this time, a
decision was made to distribute the survey to all lakeshore residents of Austin, Gull,
Long, West, and Woods Lakes. These lakes were chosen for the study because of
their urban or suburban quality and near complete residential development around
their shores. Other lakes in Kalamazoo County were considered, such as Eagle Lake
and Crooked Lake, but these lakes did not have the same kind of suburban or urban
character of the five selected lakes.
Proper address verification before the distribution of the surveys was
necessary to make sure that all of the shoreline residents of the five lakes received a
survey. The process of finding proper addresses from which to mail the surveys
proved to be quite difficult. First, the US Census address information for lakeshore
residents was somewhat outdated and inaccurate. Second, shoreline streets and cul-
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de-sacs contained many questionable properties that did not have lakeshore frontage,
and could not be included in the survey data. Address verification consisted of
checking US Census Street TIGER data files, and perusing the Kalamazao County,
Michigan, City Directory (2000), for correct street information of the minor avenues
along the lakes. Additional field verification of addresses around the lakes occurred
to make sure that each questionable address actually housed lakeshore property and
was eligible for a mailed survey. The field verification of addresses involved the
visiting of several lakes with a notebook full of uncertain addresses and determining
which yards contained or lacked shoreline frontages from the observed viewpoint of a
car window. The field verification of lakeshore residences around Gull Lake and its
many small lanes of homes around the higher density neighborhoods proved to be the
most difficult to confirm.
A total of 1328 surveys were printed, individually numbered, stuffed into
envelopes, and mailed out to the shoreline residents at the end of July 2001.
Completed surveys arrived through the following weeks to be processed and then
assessed. Overall, of the 1328 surveys mailed to the public addresses, 485 were
returned successfully for an initial return rate of 36.5 percent. The return rate proved
to be a few percentage points higher since undeliverable envelopes to non-existent
addresses were considered in the final statistics. Since 91 such envelopes did not
reach their intended residential destinations, the overall return rate of surveys was 485
of 1237, for a value of 39.2 percent.
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Of the individual lakes, Gull Lake (46.1 percent) and Woods Lake (44.7
percent) had the highest return rates among the five lakes. Long Lake (33.2 percent)
had the lowest percentage of returned questionnaires. Table 5.1 shows the survey
response statistics for each individual lake and all of the lakes combined.
Table 5.1 -- Survey Response Statistics for Each Lake
Lake Acreage

Surveys
Mailed

Surveys
Returned

Percent
Returned

Austin

1050

355

133

37.5%

Gull

2030

373

172

46.1%

Long

575

253

84

33.2%

West

335

218

79

36.2%

Woods

24

38

17

44.7%

1237

485

39.2%

Lake

ALL LAKES

Once all of the lake surveys had arrived, a Microsoft Access database was
created to handle all of the responses of each survey. The survey responses were
broken down into two categories: physical characteristics and lakeshore perceptions.
The physical descriptions section of the database proved to be very straightforward to
process, while the lakeshore perceptions needed adjustment to be processed
accurately. Each of the 27 opinion questions were ranked from 1 to 5, with 1
representing "Completely Unimportant/ Strongly Disagree" and 5 representing
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"Extremely Important/ Strongly Agree" depending on the question. The Importance
Variables, concerning the residents' rationale for Iiving along the lakeshore, ranged
from "Completely Unimportant" (1) to "Extremely Important" (5). The choices for
the Problem Variables, Regulation Variables, and Education Variables all ranged
from "Strongly Disagree" (1) to "Strongly Agree" (5). The complete numerical range
can be shown in Table 5.2 below.
Table 5.2 -- Perception Responses of Rankings Explained
Importance

Response

Problem I Regulation/ Education

Completely Unimportant

1

Strongly Disagree

Not Important

2

Disagree

Relatively Important

3

Undecided

Important

4

Agree

Extremely Important

5

Strongly Agree

Upon the completion of the data entry phase of the 485 surveys in Microsoft
Access, the data was then converted to Microsoft Excel spreadsheets and SPSS
statistical analysis software for data analysis work. Once again, the physical
characteristics were separated from the lakeshore perceptions in these program data
files. The physical characteristics yielded approximately 25 working variables to
illustrate the differences in properties along the lake. The lakeshore perception data
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yielded 27 variables in the four aforementioned categories (Importance Variables,
Problem Variables, Regulation Variables, and Education Variables).
Description of Statistical Tests
A variety of statistical tests were used in the analysis of the data. Simple
descriptive statistics (including mean, standard deviation, and variance) were used to
illustrate the basic results of the survey using Microsoft Excel and SPSS. Other
statistical tests included: a nonparametric one-sample T-test, a frequency distribution,
a K-means cluster analysis, and a Chi-Square cross-tabulation. The T-test examined
the level of significance for the Importance Variables; the frequency distribution
looked at the Problem, Regulation, and Education Variables; the K-means cluster
analysis separated respondents into groups based on their reasoning for living on the
lake; and the Chi-Square analysis examined the differences between these groups.
The one-sample T-test examined the varying degrees of magnitude of the
Importance Variables. Usually, this type of analysis is not usually employed in the
analysis of ranked ordinal data circles, but there is an important stipulation at work
with the data set that makes it useful to employ in this study. The stipulation with
performing the T-test on the perception data is that there is a large enough sample size
to run the test effectively. Schrader (1995) used the t-test on similar perceptual data
from 190 questionnaires on streamlands in Kansas. For this thesis on Kalamazoo
County lakeshore perceptions, the sample size (N) ranged between 450-480 for each
of the Importance Variables (depending on how many complete answers were given
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for each variable), and this large sample size allowed the discretionary use of the t
test. The one-sample T-test for lakeshore perceptions examined each variable on the
1-5 scale with the hypothesized mean equal to 3. The data set for all lakes was
analyzed, along with each lake individually.
Since the ranked ordinal scale of data changed its parameters for the Problem,
Regulation, and Education Variables ("Undecided" became one of the response
choices), a T-test could not be used for analyzing the data of those variables. The
"Undecided" choice caused the ranked 1-5 choices to be non-incremental, and a
different kind of analysis had to be performed. The frequency distribution proved to
be useful. By finding the total percentage of responses that agreed with one of the
Problem, Regulation, or Education Variables, it could be determined that residents
agreed that a variable was a problem, a necessary aspect of regulation, or a useful
form of education.
Once the T-test and frequency distribution were completed, a K-means cluster
analysis was also performed on the perceptions data set. This was done to break up
the large sample into five groups of lakeshore residents based on their type of
lakeshore lifestyle. In other words, the clustering was performed to combine the
respondents into a separate kind of grouping that encompassed all lakes, based on
why individuals preferred to live on the lakes. This type of grouping is useful for
possible policy decisions that may affect group members. More detail about the five
groups will be explained in the Analysis section.
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Statistically, the K-Means analysis involves "splitting the entities into a
specified number of groups using some criterion or simply minimizing within-cluster
variation" (McGarigal et al., 2001, p. 93). Clusters were formed by breaking down
the respondents into five categories based on their survey answers for the Importance
Variables. The clusters were then analyzed on their responses for the Problem
Variables, Regulation Variables, and the Education Variables using cross tabulations
and the Chi-Square statistic.
The Chi-Square analysis was used because it is useful in comparing multiple
nominal variables against each other to determine significant differences. For this
research, the Chi-Square was used to analyze whether or not there were differences
among cluster groups regarding the five clusters among the Problem, Regulation, and
Education Variables. Basically, the goal of the Chi-Square analysis was to find out
where groups had similar opinions about the problems, regulations, and education,
and where the groups had dissimilar views on the variables.
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CHAPTER VI
ANALYSIS
Statistical Tests
Descriptive Statistics
The first aspect of analysis is to examine the descriptive statistics for all of the
lakes. Table 6.1 shows the descriptive statistics for the combined lakes of Austin,
Gull, Long, West, and Woods Lakes combined. Note that the sample size, "N" is less
than 485 for each of the variables, since some residents failed to answer a few of the
questions.
Table 6.1 -- Descriptive Statistics for All Lakes Combined
Variable

N

Mean

St Dev

Variance

Import of Viewshed
Import of Natural Contact
Import of Rurality
Import of Isolationism
Import of Security
Import of Open Spaces
Import of Recreation Access
Import of Real Estate Value

481
480
479
479
480
473
455
475

4.68
4.21
3.65
2.81
4.27
3.96
4.20
4.08

0.63
0.85
1.03
0.97
0.88
0.90
0.92
1.04

0.39
0.72
1.06
0.95
0.78
0.81
0.85
1.08

Prob of High Lake Level
Prob of Low Lake Level
Prob of Degraded Water Clarity
Prob of Lake too Weedy
Prob of Degraded Lake Water Quality

468
470
470
473
463

1.51
3.56
2.98
3.33
2.99

0.74
1.47
1.29
1.29
1.10

0.55
2.17
1.65
1.66
1.21
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Table 6.1 -- Continued
Variable

N

Mean

St Dev

Variance

Prob of Degraded Ground Water
Prob of Exotic Plants
Prob of Exotic Animals

450
463
466

2.62
3.46
3.30

0.98
1.16
1.12

0.96
1.34
1.25

Regulation of Lake Devel is Adequate
Stronger Setback Ord's Needed
Stricter Landscaping Ordinances
Stricter Runoff Prevention Ord's
Stricter Septic System Ord's
Lake Assoc Covenants Preferred
Lake Protection Voluntary

471
469
474
475
465
469
470

3.25
3.30
3.31
3.64
3.62
3.42
2.15

1.08
1.13
1.13
1.10
1.18
1.07
1.10

1.16
1.27
1.28
1.22
1.40
1.15
1.22

Attend Program on Lakescaping
Attend program on Water Quality
Attend program on Exotics
Receive Workbook Lake Protection

461
456
456
464

3.41
3.42
3.31
3.91

0.97
0.92
0.96
0.90

0.94
0.85
0.92
0.82

In looking at the means for the variables, it is noteworthy that only in the
Importance Variables are there means above 4.0, while all of the other variables fail to
reach the 4.0 level on the 1-5 scale. Because of the lack of distinction between the
means for the four categories, it is necessary to examine the T-test on the Importance
Variable and the frequency distribution on the other three variables in order to see
which variables are more highly perceived than others. The descriptive statistics do
not illustrate the opinions of the respondents adequately.
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T-test
For the T-test analysis, the set of the overall lakes was analyzed, along with
each lake individually. The t-values that are greater than the critical value of 1.65 for
All Lakes, Austin Lake, Gull Lake, Long Lake and West Lake are significant to the P
< .05 level. The t-values greater than the critical value of 1.75 for Woods Lake are
significant to the P < .05 level. The significant (P < .05) values are illustrated in bold
print in the table. For the Importance Variables Table below, the greater the t-value,
the greater the perceived importance by the lakeshore residents.

Table 6.2 -- Importance Variables Table for All Lakes Combined
Importance
Variables
Viewshed
Natural Contact
Rurality
Isolationism
Security
Open Spaces
Recreation Access
Real Estate Value

ALL
t (df)

Austin
t (df)

Gull
t (df)

Long
t (df)

West
t (df)

Woods
t (df)

59.02
(480)
31.36
(479)
13.89
(478)
-4.31
(478)
31.48
(479)
23.28
(472)
27.80
(454)
22.77
(474)

34.78
(132)
14.19
(132)
7.14
(132
-3.24
(130)
21.10
(132)
11.28
(132)
17.26
(125)
15.97
(132)

35.41
(168)
18.50
(168)
10.78
(169
-2.13
(169)
18.76
(169)
14.59
(166)
16.84
(161)
12.18
(168)

24.22
(82)
18.29
(82)
7.59
(82)
-0.41
(82)
15.41
(82)
11.37
(79)
9.61
(76)
9.75
(80)

22.97
(78)
12.74
(77)
2.83
(76)
-2.38
(77)
9.93
(77)
8.38
(75)
11.91
(73)
8.74
(75)

6.43
(16)
4.64
(16)
-0.72
(15)
-1.69
(16)
1.78
(15)
3.49
(16)
2.18
(15)
0.94
(15)
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When looking at the Importance Variables for all of the lakes, it is clear that
the majority of the variables are quite essential in the rationale of lakeshore residents
to reside on the shoreline. Only Isolation from Neighbors is not significantly
important to the respondents. One variable stands out as the most important reason
for living along the lakeshore: Importance of Viewshed. The Viewshed variable has
the highest t-value for all of the lakes with a t-value of 59.02. Security (t = 31.48) just
edged out Contact with Nature (31.36) as the second-most important reason for
deciding to live along the shore. Additionally, the appeal of Recreation Access,
Nearness to Open Spaces, Real Estate Values, and the idea of Rurality all prove to be
significantly important (in descending importance) to the lakeshore residents.
On the individual lake level, the results are very similar to the overall analysis.
In four of the five lakes, in fact, Viewshed and Security are the two most important of
all the variables. The only exceptions come from Woods Lake, where residents do
not find Rurality or Real Estate Value to be important reasons for living on the lakes.
Frequency Distribution
The Problem Variables are the first to be looked at using the frequency
distribution. The "Pct Agree" determines what percentage of the residents believe
that a specific variable is a problem. Percentages above 50 are labeled in bold print
on Table 6.3 on the following page.
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Table 6.3 -- Problem Variables of Combined and Individual Lakes
Problem Variables
High Lake Level
Low Lake Level
Degraded Water Clarity
Lake too Weedy
Degr. Lake Water Quality
Degr. Ground Water
Exotic Plants
Exotic Animals

ALL
3.3%

Austin
1.5%

60.6% 88.2%

39.3% 45.2%

52.0% 69.1%

29.4% 25.4%
16.2% 13.6%

54.5% 63.8%

43.4% 25.2%

Gull

Long

2.5%
3.0%
10.4% 97.5%
15.3% 40.0%
18.1% 63.0%
14.5% 39.7%
9.2% 23.1%
26.7% 80.2%
80.4% 26.6%

West

Woods
6.3%

6.5%

75.0%
71.5%
75.4%

88.2%
81.3%
88.3%
42.5% 100.0%

24.6%

40.0%

66.7%

68.8%

16.5%

6.7%

Looking at the "All Lakes" category of the Problem Variables, the problem of
Low Lake Levels ranks as the most substantial for lakeshore residents with a value of
60.6 percent. Closely following the concern over Low Lake Levels is the residents'
disdain for Exotic Plants (54.5 percent). The concern for the lakes being Too Weedy
also proves to be problematic for the inhabitants. It is also notable to see which
variables are not considered to be problems on the whole by all of the lakeshore
residents. With low percentages, the residents deem the issues of Degraded Water
Quality, Clarity, and Ground Water to be insignificant for all the lakes.
There are several lake exceptions to the overall results of the Problem
Variables frequency distribution. First of all, Gull Lake residents determine the
problem of Exotic Animals to be their only issue with their lake. Long Lake residents
nominate a very high percentage of Low Lake Level (97.5 percent), while those in
West Lake view Water Clarity (71.5 percent) to be a source of complaint. Woods
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Lake shoreline dwellers have an astounding 100 percent agreement that Water Quality
is a problem, and also view that Water Clarity was a point of concern (81.3 percent).
The next question to be addressed is if the residents are willing to accept
shoreline regulations. The distribution result for the Regulation Variables follows the
example of the Problem Variables. The higher the "Pct Agree", the more the
residents agree with a particular type of Regulation Variable. Values in bold are the
percentages that are higher than 50. Table 6.4 for the Regulation Variables is shown
below.
Table 6.4 -- Regulation Variables Table
Regulation Variables

ALL

Austin

Gull

Long

West

Woods

Reg of Lake Devel Adequate
Stronger Setback Ord's
Stricter Landscaping Ord's
Stricter Runoff Prev Ord's
Stricter Septic System Ord's
Lake Assoc Pref over Ord's
Lake Protection Voluntary

52.3%
48.2%
49.2%
61.9%
60.5%
51.0%
15.8%

56.2%
44.6%
43.1%
53.5%
53.7%
46.9%
21.0%

58.4%
46.0%
44.9%
56.3%
58.3%
50.6%
15.7%

38.5%
56.6%
59.0%
71.0%
73.2%
59.0%
13.4%

54.7% 17.6%
46.8% 62.5%
50.7% 82.4%
71.5% 94.1%
58.7% 85.7%
53.9% 31.3%
11.7%
5.9%

Looking at the overall results of the Regulation Variables, the residents'
highest agreement is seen in the need for Stronger Runoff Prevention Ordinances
(61.9 percent). The need for Stricter Septic System Ordinances (60.5 percent) also
has a high percentage of agreement. Additionally, 52.3 percent of the residents feel
that Regulation of Lakeshore Development is adequate, and 51.0 percent of the
residents perceived Lake Association Covenants to be Preferable to Township

67
Ordinances. Conversely, only 15.8 percent of the residents agreed that Lake
Protection Measures are Voluntary.
There are many exceptions among the individual lakes for the Regulation
Variables. For Austin Lake, the residents do not agree (46.9 percent) that Lake
Association Covenants are Preferred over Township Ordinances. Long Lake
shoreline inhabitants feel that Landscaping Ordinances (59.0 percent) and Setback
ordinances (56.6 percent) needed to be stricter, and do not agree that Regulation of
Development was adequate (38.5 percent). West Lake shoreline occupants agree that
Landscaping Ordinances should be stricter (50.7 percent). Woods Lake residents also
believe in the need for stricter Landscaping Ordinances (82.4 percent). Other
exceptions for the Woods Lake inhabitants show in the disagreement of Adequate
Lake Development Regulations (17.6 percent) and the lack of Preference of Lake
Association Covenants to Township Ordinances (31.3 percent). Gull Lake has no
exceptions to the overall lake statistics among the Regulation Variables.
The final key aspect of the perceptual variables comes in the form of the
Education Variables. The distribution of results for these variables indicates how
agreeable residents are to accepting various levels of lakeshore education practices. A
higher "Pct Agree" value indicates a greater willingness to accept certain lakeshore
educational tools. Once again, significant "Pct Agree" values above 50 percent are
indicated in bold for the table. Table 6.5 (the Education Variables Table) is on the
following page.
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Table 6.5 -- Education Variables Table
Education Variables

ALL

Austin

Gull

Long

West

Attend Prog. Lakescaping
Attend Prog.Water Quality
Attend Prog. Exotics
Receive Workbook

51.6%
54.6%
47.4%
77.5%

46.4%
50.8%
43.2%
78.2%

50.0%
54.1%
49.4%
74.2%

54.3%
59.5%
56.3%
77.8%

56.0%
56.8%
39.7%
81.6%

Woods
75.1%
56.3%
50.1%
87.5%

For the overall statistics of the Education Variables, lakeshore residents
strongly agree to Receive a Workbook on Lake Protection Measures (77.5 percent)
and mildly agreed to Attending Programs on Water Quality (54.6 percent) and
Lakescaping (51.6 percent). Residents mildly do not agree to Attending Programs on
Exotic Species and Plants (47.4 percent). Individual lake exceptions are few, and are
seen in Woods Lake and Long Lake residents' agreement to Attend Programs on
Exotics, and Austin Lake residents' disagreement to Attend Programs on Lakescaping
(46.4 percent).
K-Means Cluster Analysis
For the K-Means cluster analysis, the respondents are categorized into five
separate groups (clusters) based on responses for the Importance Variables. This is
done in preparation for the later Chi-Square analysis to determine whether or not there
are significant differences between how the groups of residents perceived problems,
regulations, and lakeshore education programs.
The K-Means cluster results are shown on the next page in Table 6.6. The
table illustrates the five clusters and how each cluster grouping ranked the Importance

Variables on the same 1-5 scale of importance from the survey, ranging from
"Completely Unimportant" (1) to "Extremely Important" (5).
Table 6.6 -- Cluster Groups
Importance
Variables

Cluster Cluster Cluster Cluster Cluster
4
2
3
1
5

Import of Viewshed
Import of Natural Contact
Import of Rurality
Import of Isolationism
Import of Security
Import of Open Spaces
Import of Recreation Access
Import of Real Estate Value

1
1
1
1
1
2
2
1

Number of Cases per Cluster

2

5

5

4

4
4

3
2

4
4

3
2
3

5
5

4
4

4

4
4
4

4
4
4
4
4

3

3

105

237

30

68

4

3
5

3
5

Cluster 1, with just two respondents, is considered as the "Displeased" group
due to their general disdain for all of the Importance Variables. The group perceives
the Importance of Viewshed, Contact with Nature, Rurality, Isolation from Neighbors,
Security, and Real Estate Value as "Extremely Unimportant" and perceives the
Importance of Open Space and Recreation Access to be "Not Important." It is
surprising that these two residents had no value in any of the variables, and one has to
wonder why these residents are living along the lakeshore in the first place if they
don't hold the values of scenery, property values, security, etc. as at least somewhat
significant in their choice of residence.
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Cluster 2 is labeled as the "Recreation/Outgoing" group based on the strongest
responses for Viewshed and Recreation Access. The group has the second highest
number of members, with 105 residents. Aside from the high value of Viewshed and
Recreation Access, the group also expresses Natural Contact, Security, and Real
Estate Value as "Important," but do not find Isolationism and Open Spaces to be less
important than the other variables. Based on the preferences, the group enjoys
recreational opportunities in the outdoors, and does not need to be separated from
other people who enjoy the lake environment as they do.
Cluster 3 is called the "Safe/Secure" group based on its greatest worth of
Security and Viewshed. The variables of Natural Contact, Rurality, Open Spaces, and
Recreation Access are also valued by this largest cluster group of 237 residents. Only
Isolation is not considered important to this group. The "Safe/Secure" group notably
also holds Real Estate Value as a significant variable, as financial security, along with
security from crime as key for this group. Overall, it is clear that this group enjoys
lakeshore life, as so many of the variables are influential to the residents. This group
also has the largest sector of respondents than the other four.
Cluster 4 is deemed as the "Generalist" group as this group finds no variable
to be of extreme significance in the decision to live along the lakeshore. This cluster
of 30 residents is the only cluster aside from Cluster 1 that fails to classify any
variable as "Extremely Important." The "Generalists" consider Viewshed, Natural
Contact, Open Spaces, and Recreation Access to be significant reasons to live on the
lake, but don't consider Rurality, Isolationism, or Real Estate Value to be chief
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reasons to reside on the shoreline. This cluster simply is not as enthusiastic about the
amenities that lakeshore living can provide.
Cluster 5 is the "Naturalist" group, since Viewshed and Natural Contact have
the utmost significance for these residents. Additionally, this group of 68 inhabitants
gives the highest importance value of Isolationism than any of the other groups,
indicating a desire to be away from other lakeshore aficionados. Rurality and Open
Space also rate as key reasons for lakeshore living, which go along with the theme of
naturalism. Furthermore, there is a lack of emphasis placed on Real Estate Value,
which illustrates more of a care for the natural environment and less of a concern over
the financial matters of home ownership.
Chi-Square Test
Before the Chi-Square test could be performed on the Cluster groups, some
adjustment had to be made for proper analysis. Since Cluster 1 only has two cases in
its grouping, it is not considered in the Chi-Square test. Consequently, only Clusters
2-5 are tested to determine if there are significant differences among groups with
respect to the Problem, Regulation, and Education Variables. Table 6.7 shows the
Chi-Square Analysis for each of the variables on the next page. The variables that are
significant to the P < .05 level are labeled in bold.
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Table 6.7 -- Chi-Square Test
Variable

Chi-Square

df

Sig.

Prob of High Lake Level
Prob of Low Lake Level
Prob of Degraded Water Clarity
Prob of Lake too Weedy
Prob of Degraded Lake Water Quality
Prob of Degraded Ground Water
Prob of Exotic Plants
Prob of Exotic Animals

17.904
18.279
11.719
10.090
14.916
15.391
10.282
15.247

12
12
12
12
12
12
12
12

0.119
0.107
0.469
0.608
0.246
0.221
0.591
0.228

Regulation of Lake Devel is Adequate
Stronger Setback Ord's Needed
Stricter Landscaping Ordinances
Stricter Runoff Prevention Ord's
Stricter Septic System Ord's
Lake Assoc Covenants Preferred
Lake Protection Voluntary

27.838
25.718
31.236
37.227
15.827
12.144
17.466

12
12
12
12
12
12
12

0.006
0.012
0.002
0.000

Attend Program on Lakescaping
Attend Program on Water Quality
Attend Program on Exotics
Receive Workbook Lake Protection

17.665
14.148
9.562
11.300

12
12
12
12

0.199
0.434
0.133
0.126

0.026

0.654
0.503

The Chi-Square Test revealed varying degrees of differences for the three sets
of variables for the four groups. First, for the Problem Variables, there are no
significant differences for any of the variables of the category. Residents have a
general consensus within each lake regarding the lake problems. Significant
differences are found, though, among four of the Regulation Variables. The need for
stricter Runoff Prevention Ordinances had the highest significant differences (.000),
followed by the need for stricter Landscaping Ordinances (.002), the Adequacy of the
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Level of Development Regulations (.006), and the need for stronger Setback
Ordinances (.012). Finally, among the Education Variables, only the willingness to
Attend a Program on Water Quality had a significant difference (.026) among the four
groups.The analysis showed that there are differences among the four cluster groups
in the Regulation Variables particularly. This indicates that the resident groups are
showing varying opinions on the matter of regulations, but not among the Problem
Variables, and only slightly for Education. The implication of what these differing
viewpoints among cluster groups means for planners is discussed in the next chapter.
Physical Data for the Lake
In addition to the analyses of the Importance, Problem, Regulation, and
Education Variables, it is also beneficial to examine the physical characteristics from
the lakeshore residents to make proper planning recommendations individually on
each of the lakes. The final two tables in this chapter (Table 6.7 and Table 6.8) will
include the physical characteristics of the lake frontages, the shoreline bottom types,
the yard types, and kinds of utilities and annual property maintenance attributes for all
of the lakes combined and each lake individually. The percentages indicate the
fraction of total shoreline residents who have particular physical characteristics of
their property or section of lakeshore in each lake and all lakes combined. Table 6.7,
illustrating the characteristics of the lake frontages and shoreline bottom types is on
the following page.
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Table 6.8 -- Physical Characteristics: Lake Frontage and Shoreline Bottom Types
Lake Frontage Features

ALL

Sea Wall
Boat Dock
Recreation Dock
Beach
Natural Wetland
Footpath
Boat Ramp
Boathouse/Shed

53.0%
71.5%
31.8%
51.8%
12.0%
14.0%
3.3%
9.3%

Shoreline Bottom Types ALL
Muddy
Sandy
Gravel
Rip-Rap
Emergent Vegetation
Floating Vegetation
Submergent Vegetation

37.1%
61.2%
19.6%
3.5%
17.3%
15.9%
33.2%

Austin
51.9%
77.4%
36.8%
63.9%
11.3%
11.3%
6.0%
9.8%
Austin
37.6%
71.4%
8.3%
0.0%
18.0%
8.3%
32.3%

Gull

Long

West

59.9%
78.5%
30.2%
34.9%
10.5%
19.2%
1.7%
6.4%

42.9%
60.7%
22.6%
64.3%
10.7%
7.1%
2.4%
9.5%

59.5%
65.8%
35.4%
60.8%
12.7%
13.9%
3.8%
16.5%

Gull

Long

West

19.2%
62.2%
34.3%
9.3%
5.2%
7.0%
17.4%

57.1%
42.9%
19.0%
1.2%
42.9%
32.1%
46.4%

46.8%
68.4%
11.4%
0.0%
13.9%
21.5%
50.6%

Woods
11.8%
35.3%
35.3%
23.5%
35.3%
17.6%
0.0%
0.0%
Woods
70.6%
29.4%
0.0%
0.0%
23.5%
58.8%
52.9%

There are a number of fascinating percentages that can be gleaned from the
overall lakes category, beginning in the "Lake Frontage Features" section. The first
noticeable example is the high prevalence of sea walls, with 53 percent of the
residents reporting to possess them. There is also a high prevalence of boat docks (72
percent) along the lakes. More than half of the properties' frontage (52 percent)
contain a beach, while only 12 percent have natural wetlands.
Among the individual lakes, Gull Lake has the most sea walls (59 percent)
while Woods Lake only has 12 percent. All of the lakes had high percentages of boat
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docks, aside from Woods Lake, with 35 percent. West, Austin, and Long Lakes each
have greater than 60 percent of their shores lined with beaches, while Gull (35
percent) and Woods Lakes (24 percent) have lesser amounts of beach frontage.
Woods Lake also has the highest percentage of natural wetland (35 percent) while
each of the other four lakes have less than 12 percent bf their frontage exhibiting
evidence of natural wetlands.
In terms of the Shoreline Bottom Types, the dominant lake bottom is Sandy at
62 percent. Rocky, rip-rap bottoms only are found in (4 percent) of the property
areas. Additionally, submergent vegetation (33 percent) is found more often than
emergent vegetation (17 percent) and floating vegetation (16 percent).
Out of the specific lakes, Woods Lake is the muddiest (71 percent), while Gull
Lake has the most gravelly bottom (34 percent). The three lakes in Portage have
similar consistencies of sand, mud, and gravel bottoms, although Long Lake has more
mud and less sand than Austin Lake or West Lake. In terms of the vegetation, Woods
Lake has the highest amount of perceived vegetation, while Gull Lake has the lowest
amount of shoreline vegetation, and the three Portage lakes have similar values of
submergent, floating, and emergent vegetation.
Table 6.9 continues the examination of the physical characteristics, through
the Yard Types and the Utilities/Maintenance attributes of the shoreline properties.
Table 6.9 is on the following page.
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Table 6.9 -- Physical Characteristics: Yard Types and Utilities/Maintenance
Yard Types

ALL

10.9%
Open Grass -- No Trees
Grass & Ornamental Trees 6.4%
63.5%
Grass & Natural Trees
4.1%
Ornamental Grass
6.8%
Ornamental Garden
0.8%
Ornamental Trees
1.6%
Naturalistic Grassland
Naturalistic Wetland
0.6%
2.1%
Naturalistic Woodland
6.0%
Terraced Woodland
Utilities/Maintenance

ALL

Septic System
Sewer System
Use of City Water
Irrigation of Lawns
Aquatic Weed Removal
Fertilizer Usage
Mowing
Natural Burning

4.5%
81.9%
46.2%
44.1%
12.0%
33.6%
84.9%
1.6%

Austin
20.3%
9.0%
57.1%
6.0%
3.8%
0.0%
0.0%
0.0%
0.0%
7.5%
Austin
3.8%
78.9%
78.2%
39.1%
10.5%
34.6%
84.2%
0.0%

Gull

Long

West

7.6%
7.6%
65.1%
2.9%
4.7%
1.2%
0.6%
0.0%
0.6%
2.3%

6.0%
6.0%
75.0%
2.4%
13.1%
1.2%
2.4%
1.2%
2.4%
6.0%

8.9%
1.3%
60.8%
3.8%
8.9%
1.3%
6.3%
1.3%
3.8%
10.1%

Gull

Long

West

3.5%
87.8%
2.9%
61.6%
4.7%
38.4%
86.6%
2.3%

9.5%
76.2%
38.1%
23.8%
20.2%
27.4%
83.3%
4.8%

2.5%
82.3%
84.8%
36.7%
21.5%
30.4%
84.8%
0.0%

Woods
5.9%
0.0%
52.9%
11.8%
11.8%
0.0%
0.0%
5.9%
23.5%
11.8%
Woods
5.9%
70.6%
94.1%
41.2%
11.8%
23.5%
82.4%
0.0%

Looking at the Yard Types, the dominant type proves to be yards that contain
grass and natural trees with them (64 percent). Conversely, open grass fields lacking
trees are seen in 11 percent of the properties. Overall, 85 percent of the properties
have some kind of grass lawns in their yards. None of the other yard types are close to
being in 10 percent of the yards of the lakeshore inhabitants, with very low
percentages of natural grasslands (2 percent) and natural woodlands (< 2 percent).
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Individually, Austin Lake has the highest percentage of overall grass lawns at
92 percent, with the other lakes all above 74 percent. There are no notable exceptions
among the other categories aside from Woods Lake's high proportion (23 percent) of
natural woodlands compared with the lake average of less than 2 percent.
The Home Utilities/Maintenance category contains some striking percentages
among its variables. First of all, 5 percent of the shoreline property owners report
having a septic system while 82 percent of the inhabitants report having sewer hook
ups. Another pair of contrasting variables that stand out are seen in the Mowing (85
percent) and Natural Burning (< 2 percent).
There are not many notable differences among the specific lakes for the Home
Utilities/Maintenance category. Gull Lake residents reported the highest amount of
irrigated lawns (63 percent) while Long Lake only reported 23 percent. West Lake
(22 percent) and Long Lake (20 percent) had the highest amount of aquatic weed
removal than the other three lakes.
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CHAPTER VII
DISCUSSION
Discussion of Data
This section describes the implications of the data analyzed in Chapter VI. The
implications of the T-test results for the Importance Variables are detailed first. The
implications of the frequency distributions for the Problem Variables, Regulation
Variables, and Education Variables are described secondly. An explanation of the
research hypothesis follows. Enlightenment on the results of the K-Means Cluster and
Chi-Square analysis comes next. The implications of the physical variable results
ensue, with the limitations of the survey data concluding the chapter.
T-Test
The assertion of Viewshed as the highest variable of importance for lakeshore
residents is not surprising. This finding is consistent to the work of Todd (1989), who
found that 82 percent of lakeshore property owners of selected Maine lakes chose
their lakeshore home because of a scenic view. Additionally, Anderson and others
(1999) discovered that Minnesota residents perceived lakeshore scenery as the
second-most important reason for visiting lakes (behind proximity). Because of the
high importance of Viewshed among all of the lakes, this information must be relayed
to planners of the area. With this knowledge, planners would know better than to
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approve a communications tower, higher fencing, or other obstructive structures in the
way of hundreds of residents' cherished lake scenes.
The lessened importance of Real Estate Value (ranked 6th among Importance
Variables) is a bit surprising knowing the amount of research linking attractive lake
views and property values (Benson et al., 2000 and Seiler et al., 2001). Since it is
known that quality lakefront views lead to higher property values, one would believe
that the residents would perceive the importance of higher property values to be
higher ranked among the Importance Variables. The residents place more importance
on Recreation Access and Contact with Nature than on the financial worth of their
lake home, which emphasizes the need to protect the amenities of the lake more so
than each individual property on the lake.
Additionally, the Importance Variables seem to have the most homogeneous
responses across the lakes of the four variable groups, and this indicates that people
hold similar values of importance on their shoreline residences, no matter if their
home is on a large or small lake, or if their home is completely within an urban area
(Woods Lake) or on the urban fringe (Long Lake). Since there is consistency across
all of the lakes regarding the importance of scenic views, recreation access, contact
with nature, security, etc. to the lakeshore residents, planners outside of Kalamazoo
County in Michigan can examine these factors on other regional lakes. This cannot
be said for the other variables in the analysis, due to the differences among size and
orientation of lakes.
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Frequency Distribution
In looking at the Problem Variables, the main factor that stands out among the
variables is in the variation among the five lakes in the analysis. Unlike the
Importance Variables with consistent results across the lakes, the variation indicates
that individual lake problems are more prevalent than grouped lake problems. The
exceptions to the individual problems come from the issues of weedy lakes and low
lake levels.
With the exception of Gull Lake, lakeshore residents perceive each lake to be
excessively low and containing an overabundance of weeds. The fact that Gull Lake
has good water quality and a dam controlling lake levels support the residents' views
of a lack of a problem there. Similarly, it is not surprising that the residents of the
other four lakes view low lake levels and excessive weed growth to be a problem
since the lakes are much shallower than Gull Lake.
The Problem Variables' wide array of responses across the lakes show that
region-wide or county-wide planning in this arrangement would not affect each lake
equally. For example, funding for zebra mussel research would help Gull Lake
immensely but would not have much of an effect on the other four lakes in the study
(as long as zebra mussels do not invade them). Because of the unique character of
each lake, these results indicate that planning must be done accordingly for each lake
individually to aid the lakes. Additionally, the assertion of Low Lake Level being a
large concern at every lake except Gull Lake is directly related to the dry 2001
climatic conditions that caused lake levels to drop around the State of Michigan. One
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would assume that this problem would not be judged so severely in a year with
average rainfall. Planners must not make drastic changes to a lake's character based
on one wet or dry year that has residents temporarily concerned.
Looking at the Regulation Variables, one can determine that residents are
generally, but not overwhelmingly, willing to have more regulations to maintain the
quality of the lakes, as the many of the variables have percentages at or just above the
50 percent agreement level. Stricter runoff prevention and septic system ordinances
have the most support across the lakes. Residents along each of the five lakes are
willing to have enhanced runoff protection ordinances, which indicates a concern for
the potentially eutrophying effects that excessive runoff can bring to lakes. With
regard to the acceptance of septic system ordinances, it is interesting to note that
although no jurisdiction has septic system ordinances and there are sewer lines
running around all of the lakes, that the residents want steeper septic ordinances. The
potential for septic leakage from homes outside of the sewer-serviced areas must be
causing citizens to become concerned-or residents are unaware of the true scarcity
of septic systems in homes along the shoreline. Whichever of the two cases may be
apparent, local officials need to know that there are such concerns for septic system
ordinances, whether they are warranted or not.
Another noteworthy distinction among the five lakes involves the comparison
of the "Lake Protection is Voluntary" and the "Lake Association Covenants Preferred
over Ordinances" variables. In this case, residents believe that lake association
covenants are preferable instead of ordinances (51 percent). This signifies that the

82
residents are willing to put their trust in the documents of like-minded homeowners
around their respective lakes to protect the health of the lake and lake community
instead of the trust of the local township or city ordinances. They don't want to have
the regulations on their own land use. Conversely, the residents do not view lake
protection measures to be voluntary at the risk of degradation of the lake resource (16
percent). What this is signifying is a lack of faith in the lake covenants when it comes
to possible lake degradation. The residents do not think that the lake covenants are
strong enough to stop the possible lake deterioration. This causes a hypocritical
viewpoint regarding these two variables on regulation. Residents prefer the lake
covenants to township ordinances but question the effectiveness of the covenants.
How does a planner respond to this kind of schizophrenia regarding voluntary
agreements and involuntary regulation? Local officials must acknowledge that
residents are willing to accept certain types of regulation, with some lakes more
accepting (Woods and Long Lake) than others (Austin Lake). Additionally, the
threats of degraded water resources from the lakes should help sway residents into
approving regulation, since residents do not believe that lake protection is a voluntary
act when the quality of the lakes is under potential distress.
Residents in four of the five lakes approve of the Education Variables, with
the exception of attending a program on exotic species. The overall support for
shoreline education efforts is a positive sign that residents do want to learn more
about lake management and how to individually aid the health of the lakes in their
own way. The results seem to be nearly homogenous across the lakes, in a similar.

fashion to the Importance Variables, so the information can be applied on a county
wide scale. Residents of any of the lakeshores are willing to attend programs on
lakescaping and water quality and receive workbooks. This is consistent with the
findings of Anderson et al. (1998), who discovered that 79 percent of all Minnesota
shoreline property owners supported more education pertaining to the water quality of
lakes.
It is a bit odd that the residents are not fully willing to attend programs on
exotic species, especially given the fact that residents view exotic plants or exotic
animals to be a key problem in each of the lakes. One would think that since the
residents view exotic species to be problematic, that those residents would want to be
educated in how exotic species can affect lakes and what to do about them. The
notion that Gull Lake residents do not want to learn more about exotic species when
the concern over exotic animals (the zebra mussels) is so prevalent is somewhat
puzzling. When this problem is the only notable issue confronting the lake owners
(according to this survey), that education of exotic animals for the lakeshore property
owners is important to distribute even though the residents might not want to attend a
seminar on them.
Another point that stands out regarding the Education Variables comes from
the high support (74 percent) for a workbook on lake education measures. Perhaps
the shoreline property owners would rather "receive" a workbook on lake education
instead of "purchase" a workbook on lake education measures. This author believes
that shoreline residents do want to be educated by lakeshore protection books --
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especially if those books are cost free - because of the numerous comments pertaining
to the willingness to receive free workbooks from the comments section of the survey.
Overall, concerning lake education, planners need to take notice that
residents are eager to learn more about shoreline protection and shoreline
management, which would help pave the way for improved lake conditions and
improved lake communities.
Explanation of Research Hypothesis
Based on the statistical testing done on the perceptual data, shoreline residents
recognize several problems with their lake environments and are willing to resolve
those problems with regulation changes and shoreline education. This statement can
be considered acceptable, based on the several percentages of agreement above 50
percent for "All Lakes" in the Regulation and Education Variables. Overall, residents
were willing to accept more regulations to protect the lakes they live on, and were
willing to learn more about shoreline education. This willingness to accept stricter
regulations/zoning ordinances and have more lake education lets township and city
administrators approve new amendments to ordinance codes and promote tighter
enforcement of code violations.
K-Means Cluster and Chi Square Test
The results of the K-Means cluster and Chi-Square tests yield strong
differences among the groups for only four of the total Problem, Regulation, and
Importance Variables. Since three of these variables lie with in the Regulation
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Variables category, it is worth mentioning what implications may arise among
lakeshore groups. Since this analysis looks at the shoreline residents among all lakes,
but in various clustered groups, it gives insight to planners of all the jurisdictions for
certain pros and cons that arise in possible support for enhanced regulation.
For example, the results imply that various types of lakeshore residents are
staunch in their beliefs and will refuse to support a particular issue even if the
majority of the community is in favor of it. The "Recreation/Outgoing" group may
object to ordinances limiting docks along the shoreline, even though the other three
groups would advocate such legislation. Another facet of the results indicates that
there are many shoreline residents who appreciate the lakeshore community for
opposing reasons of their neighbor, but that the residents can co-exist harmoniously
for their interest in the community and the lake environment on the whole. This can
be seen in the "Generalist" group, who most likely would support any kind of
legislation to protect the values of a healthy shoreline community, with a minimal
amount of lobbying. Local officials should understand that various groups exist
among all shoreline residents, and should target the groups with like-minded goals for
support in the community in order to foster the proper public opinion of lake
regulations.
Additionally, since there are no differences among the cluster groups for the
Problem Variables, officials don't have to worry about quarreling among groups
about what is wrong with the lakes. There is a consensus for the Problem Variables.

Concentration of planning efforts can be put on the regulations and education, since
the possible disputes over what the lake problems may be are nullified.
Physical Variable Results
In looking at the Physical Variable Results, it is obvious that the residents are
not practicing what they hold important from the Importance Variables. The residents
may indicate in this survey that they hold scenic views of the lake, contact with
nature, open spaces, and rural character (to a lesser extent) in high regard, but they do
not have lakeshore properties that coincide with those values. Shorelines are littered
with sea walls (53 percent overall), boat docks (72 percent), and beaches (52 percent);
while only 12 percent of the shoreline residences have attractive natural wetlands.
With such cluttered shorelines, the residents are definitely not promoting scenic
views, natural contacts, and open spaces as they desire. Residents indicate that they
want an attractive, natural lake setting, but in reality are viewing a slew of boat docks
and marginal beaches every time they look out their back windows or head down to
the water.
Additionally, the predominant yard characteristic is a heavy amount of grass
lawns around the lakes. The abundance of properties with grass lawns (85 percent
total) and scarcity of properties with woodland characteristics (8 percent) and
grassland characteristics (< 2 percent) indicate a very unnatural yard environment.
Many of the grass lawns stretch all the way to the lakeshore, fostering a shoreline that
promotes erosion and are eyesores for neighbors, aside from the boat docks and sea
walls in place.
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With the excessive amount of grass lawns, it makes sense that there is a high
percentage of residents who mow their yard (85 percent), which shows that there is
too much yard waste being produced close to the lakeshore. Combine that statistic
with the mere 12 percent of residents who have a wetland as part of their lake
frontage, and one can determine that there is not enough natural vegetation at the
lake's shore. Grass lawns down to the shore or to the beach area do not stop erosion
along the shoreline. More shoreline buffer areas are needed to slow erosion and
phosphorus loadings into the lake. Similarly, the prevalence of fertilizer (33 percent
overall) adds to the pollution of the lakes, as many residents may not realize the
damage they cause the lakes when the fertilizer compounds enter the lakes through
stormwater drainage.
There is one final highlight of the Physical Variable Results, pertaining to the
residents who report having septic systems (< 5 percent) and those who indicate
having sewer systems (82 percent). These figures are quite unexpected, since the five
lakes are completely encompassed by working sewer lines and the septic systems have
long since been replaced. The reported rate of septic systems should be closer to 0
percent and the reported rate of sewer system usage should be closer to 100 percent.
Since some respondents did not answer the question on septic systems, it makes sense
that the reported number is less than 100 percent, but the fact that there were 22
individuals who report using a septic system is shocking. Are these individuals
ignorant to the fact that they are on a sewer system and not using septic tanks? Do the
residents still have a septic system in place and are sneakily keeping their old system
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going without proper recognition by township officials? Did the respondents simply
misread the question? At any rate, these questions bear answering in further study,
especially if there are residents who are operating outdated or faulty septic systems
around the lakes and possibly contributing to some kind of non-point source pollution
of the five lakes.

Survey Limitations
With 485 shoreline residents responding to the survey, there was a large
sample size to perform the T-tests, K-Means cluster analysis, and Chi-Square analysis
effectively. However, the sample sizes were not close to equal from lake to lake as
the varying sizes of the lakes and their shoreline populations contributed to the
discrepancies in the sample sizes. The overall data for all lakes was somewhat
skewed because of the high proportion of Gull Lake (172) and, to a lesser extent,
Austin Lake (133) samples. The two lakes comprised 35 percent and 27 percent of
the overall sample, respectively. On the other end of influence, Woods Lake, and its
17 samples, had little impact (4 percent) on the overall data.
Additionally, the small sample size of Woods Lake also weakened the power
of the T-test on the Importance Variables, and the strength of the percentages in the
distribution of responses for the Problem, Regulation, and Education Variables -
compared with the other lakes. The results are still useful to analyze in comparison
with the other lakes, but the analysis is weaker with 15-16 responses for each question
associated with the lake. This smaller amount of responses compares with 73 valid
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answers or higher for the rest of the lake samples. Because of the smaller number of
Woods Lake shoreline property owners, planners take the smaller figures into account
compared with the other lakes.
Another weakness of the survey concerns the inconsistent levels of
response for all of the questions of the survey. Respondents who skipped certain
questions for whatever reason slightly hampered the effectiveness of the survey by
lowering the sample size and creating different sample sizes for each variable (some
by as many as 30 degrees of freedom). Specific questions that respondents seemed to
skip more than others included Importance of Recreation Access and Problem of
Degraded Ground Water, each with less than 455 total responses. This is notable
because the skipped responses could have been replaced by the respondents with
"Somewhat Important" for the Importance of Recreation Access and "Undecided" for
the Problem of Degraded Ground Water, thus altering the data for those variables.

CHAPTER vm
RECOMMENDATIONS AND CONCLUSION
Recommendations
This final section of the thesis provides overall planning recommendations to
promote healthier lake/community relationships among all five lakes and all five
jurisdictions around the lakes. There is also a summary of individual suggestions for
lake management for the five jurisdictions, in alphabetical order. Finally, there is a
suggestion for further research opportunities with the data from this project.
Overall Recommendations
The first set of overall recommendation for the communities is to promote
stricter ordinances regarding the five lake areas. From the best zoning practices and
shoreline regulations in Ross Township, to the lackluster shoreline regulations in the
City of Kalamazoo, there needs to be enhancements to the various codes to improve
shoreline quality and character. Without changes to the cluttered, unattractive, and
unnatural shoreline areas, lakes will become less desirable to live upon and property
values will decrease. Some examples of possible lakeshore zoning ordinances come
from the State of Wisconsin, and their exhaustive state Shoreland Zoning Program.
Examples of Wisconsin's regulations and requirements can be found on the State's
DNR web site (Dudiak, 1998).
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These recommendations are examples of very stringent shoreline regulation
for maximum protection of the lake resource and aesthetic values of the lake area.
Lesser standards might be implemented by local officials of the five jurisdictions in
the county, but suggesting the toughest regulations provides the best outlook for the
lake environment over time. Of course, many current properties would be
"grandfathered" since they pre-date the ordinances, but future development would be
less invasive to the shoreline with these measures.
The first aspect concerns overall lot size. Lots with sewers (as each of the five
lakes in the study contain) must be 65 feet wide and have a minimum 10,000 square
foot area. This prevents the prevention of further subdivision of lots, and thus creates
fewer new boat docks, sea walls, and other structures impeding the shoreline (Herkert,
2002).
Buffer strip requirements are also involved in the Wisconsin Shoreland
Zoning Program in areas where development has not already occurred. The state
requires a 35 foot buffer strip of uncleared trees and shrubs along the shoreline
(Herkert, 2002). This measure would just be suggestive for areas in Kalamazoo
County with extensive current development, because of the current state of excessive
grass lawns at the shoreline area and lack of natural woodland and shrub cover.
Wisconsin also has strict setback ordinances, from which to model. The
minimum distance for a building to be set back from the lakeshore is 75 feet, with the
exception of a possible lesser distance for those homes whose neighboring properties
have a lesser setback of their own (Herkert, 2002). These setbacks would help the

92
aesthetic appearance of the lakes and would limit potential erosion and possible
contamination of chemicals from homes that lie extremely close to the shoreline.
The next recommendation for all jurisdictions concerns the cooperation of
local officials, planning commissions, and the lakeshore residents. In order to pass
enforceable legislation in the form of zoning ordinances, the zoning authorities need
to have the public support to get the appropriate measures taken to help protect the
lakeshores. Right now residents are barely in favor of possible regulation
enhancements concerning the lakeshores, and cooperation is necessary to foster
additional public support for lake protection measures. Lake associations must work
together with these officials to make sure that the lakes are protected over time,
instead of simply writing lake covenants that are just voluntary agreements (Lemberg
et al., 2002).
Continuing along the lines of cooperation among the public and the local
officials, each jurisdiction should have a shoreline management plan (SMP) in place
for their lake. The SMP should follow a combination of the Lawrence (1995) model
on shoreline management in Ontario, but to a different scale. The general tenets of
the plan, revolving around environmental conservation, shoreline protection, property
protection, public information, development control, and monitoring through constant
communication among the local officials and the public, can be applied for each lake
in this study in Kalamazoo County. Another alternative to the Lawrence (1995)
version of the SMP, Karypis et al. (2000) gives an example of planning for
sustainable lakes in Minnesota. The authors suggest developing an idealistic vision of
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what their lake could look like in 20 years, through meetings between local officials
and the lake associations. Then a resource inventory is performed on the lakes and
the data is analyzed. Once this is done, a specific plan highlighting the lake's assets
and addressing the shortfalls of the lake can be written. Monitoring the plan with
timelines and grading success toward the original idealistic vision continues as time
passes. During the process, lake associations take more and more responsibility of
upholding the project as time passes. The hopeful result is the desired lake
environment in less than 20 years, with the intention of keeping the standard of high
lake quality after the 20-year period.
Another recommendation involving the riparian homeowners among the five
lakes revolves around lake education efforts. Local officials, lake associations,
homeowners, and perhaps the Kalamazoo County Human Services Department, need
to organize more educational pursuits on shoreline management, lakescaping, and
water quality through books, pamphlets, and meetings. Two possible books that
would be useful for the residents and the communities are Lakescaping for Wildlife
and Water Quality by C.L. Henderson, C.J. Dindorf, and F.J. Rozumalski; and Living
with Michigan's Wetlands: a Landowner's Guide, by W. Cwikiel.
Shoreline property owners need to be aware of the negative effects that their
fertilizers, grass clippings, eroded shorelines, and household pollutants can have on
the health of the lakes. Natural vegetation along shorelines should be emphasized and
promoted, instead of the "grass lawn to the shoreline" kind of lakescaping that is so
prevalent around the lakes currently. Lawn refuse should be bagged and disposed of

away from the lakeshore to avoid runoff contamination, and nitrogenous fertilizer use
among homeowners should be slowed, to reduce the phosphorus loadings and
eutrophying effects that such runoff creates.
Jurisdictional Recommendations
City of Kalamazoo
The City of Kalamazoo needs to look in to any kind of shoreline regulation to
help preserve the resources of Woods Lake. Cooperation between the city and the
Woods Lake Association needs to be strong in order to come up with a SMP for the
lake. One key element of the SMP should be to keep the land for Woods Lake Park in
the city's hands and not to allow developers to get control of the land and its prime
location along the eastern shoreline. The city may want to look into the shoreline
regulations that are in place for Ross Township for beginning the shoreline regulation
process. The process of building shoreline regulations may be slow, but there is
strong support for lake protection measures among residents. Additionally, the city
needs to recognize the assets of Woods Lake Park and promote its use as a scenic and
quiet urban hideaway, just minutes from downtown. More enforcement of keeping
pets away from the two beach areas would also be helpful in preventing more pet
waste from entering the water. Finally, the city should monitor (or encourage a study
of) the success of the storm sewer project in protecting water quality.

94

95
Pavilion Township
Pavilion Township needs to work with the City of Portage to create a
cooperative SMP for Long Lake. Part of the focus of the SMP should involve the
protection of the undeveloped shoreline area in the northeast area of the lake, and its
wetland area there. Aside from the SMP, Pavilion Township should have a plan for
its use of the water pump to maintain lake levels, which runs during dry periods. This
pump should not be used unless absolutely necessary as the pump is removing water
from the Kalamazoo River watershed. Instead of using the pump, the township
should investigate dredging costs of the northern (shallower) portions of the lake. In
terms of shoreline regulations, Pavilion Township should have a definition of
lakeshore property and should investigate some type of landscaping ordinances and
septic system ordinances, as the township does have some adequate lakeshore
measures (riparian right, setbacks) in place. Such shoreline ordinances could also
apply to Pickerel, Indian, and Sagamaw Lakes in the township, as some development
exists along their shorelines.
City of Portage
The City of Portage, with two complete lakes and parts of two others within
its geographic boundaries, needs to recognize the importance of the lakes as a natural
resource and topic of public discussion. Little attention is being paid to the lakes
currently, and this needs to change to ensure lake preservation for the future. SMP's
should be performed for West Lake and Austin Lake, while a cooperative SMP
should be created with Pavilion Township for Long Lake. The city should also look
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into a possible SMP with Schoolcraft Township for Gourdneck Lake, since that lake
also has significant development around it. Regarding shoreline regulations, Portage
needs several enhancements. Lakeshore property needs to be defined, rear yard
setbacks should be upgraded to 75 feet, and dock requirements should be added, in
addition to possible landscaping ordinances and septic system ordinances. Overall,
though, Portage just needs to address their lake resources before the lakes become
public eyesores and undesirable locations to live next to.
Richland Township
Richland Township, and its neighbors on Gull Lake have done well in coming
up with a comprehensive SMP in the Four Townships Watershed Council Master
Plan (Sipple and Hamilton, 1998). The township also has some worthwhile zoning
ordinances in place, though it is far from ideal. The township should look into special
lakeshore provisions, as Ross Township has in their zoning code of ordinances.
Setback ordinances can be improved and landscaping/septic system ordinances can be
addressed. Additionally, dock requirements need to be implemented in the zoning
code. Encouragement of education about zebra mussels for lakeshore residents is also
recommended, due to the large concern of the zebra mussel population in the lake
over the last few years. This type of regulation and educational enhancement would
mainly be for Gull Lake only, as it is the primary lake with lakeshore property along
its shorelines.
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Ross Township
Ross Township also performs admirably in its recognition of the shoreline
zoning requirements and SMP, with its participation in the Four Townships
Watershed Council Master Plan (Sipple and Harrison, 1998). The township has the
best shoreline management program in place than any·of the other local jurisdictions,
but there is still room for improvement, namely in the form of septic system
ordinances and landscaping ordinances for shoreline residents. The residents are
willing to have runoff prevention ordinances and septic system ordinances, so the
township should look into such possible enhancement of their ordinances. Increasing
the setback ordinance to 75 feet instead of the current 50 feet would be a useful
shoreline protection measure, as well. These regulations may also apply to
Wintergreen and Duck Lake, which also exhibits some lakeshore development. Like
Richland Township, Ross Township could also examine educational pursuits of the
zebra mussel problem and possible enforcement of nonconforming docks and
shoreline structures, to decrease the amount of "clutter" along the shorelines.
Additional Study Recommendations
This research has produced a comprehensive study of the perceptions of
lakeshore property owners of Austin, Gull, Long, West, and Woods Lakes in
Kalamazoo County. There are numerous possible avenues of further analysis with the
data presented in the study, and additional data that could be complementary to this
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research. Research based on this study is discussed and additional potential outside
research follows.
In terms of additional analysis with this data set of lakeshore perceptions and
physical characteristics, there are several useful directions to further examine the
results. First of all, a more concentrated study involving one of the jurisdictions could
be performed, to help out with the SMP process. One of the drawbacks of an
exhaustive study of five separate lakes and five separate jurisdictions is the large scale
of information is that covered. A general overview of the five jurisdictions is given in
the study, but an isolated study with the City of Portage or the City of Kalamazoo,
which are lacking in shoreline protection measures, would help continue the effort of
protecting the lake resources for the future. Close contact with the local officials,
attendance at planning meetings, additional survey work, analysis of demographic,
land-use, and parcel tax record data would help in creating a SMP for one of those
communities.
Additionally, there could be research projects on urban lakes on shoreline
protection elsewhere in Michigan, or the United States. As this research only focuses
on five lakes in Kalamazoo County, there are countless other lakes within urban areas
that face similar threatening issues. There has been minimal research on the
perceptions of lakeshore property owners, and additional studies in Southeast
Michigan, Suburban Chicago, or other areas where urban and suburban fringe
development endanger the quality of the lakes. Similar research to this project with
appropriate variables for the situation is recommended.
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Concluding Remarks
Looking over the entire project of lakeshore development among the five lakes
in Kalamazoo County, there are several notable lessons that were learned. The most
general of realizations is seen in the identification of several lakeshore problems and
the acceptance of lakeshore regulation and education by the lakeshore residents. This
generalization is tempered by the limited nature of regulation acceptance by the
shoreline residents. The finding that shoreline residents only accept stricter
regulations when the risk of the lake resources are threatened is troubling. Lakeshore
residents should be willing to accept certain types of regulations before ominous
conditions arise on their own shorelines. It is encouraging, however, that these
residents are eager to learn more about protecting their lake resource through
lakeshore education.
Another benefit of the research comes from the handling of five unique lakes
with their own characteristics within the County, and discovering general trends from
them. This is especially true in the Importance Variables, and the common trends
among the variables across each of the five lakes. Whether large or small, in an urban
area, or on the fringe, the rationale for living on the shoreline prevailed. This type of
finding is quite useful, as it is consistent with studies of rural lakes in Minnesota and
Wisconsin (Anderson et al., 1999; Jorgensen and Stedman, 2001).
Lastly, it is important to reiterate that the research provides a healthy amount
of information on shoreline residents' attitudes on shoreline issues and concerns, but
does not completely address the individual plans of the jurisdictions involved. More
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contact with the appropriate city and township planning commissions is necessary to
determine what planning actions will work best in practice to help protect the lakes
and the communities around them.
It is unfortunate that the State of Michigan does not have stricter shoreline
zoning ordinances to help regulate development around Michigan's vast inland lake
resources. It is also unlikely that the State will adopt such regulations in the near
future, with more pressing budgetary concerns being such a high priority. Local
jurisdictions like Kalamazoo County, the City of Kalamazoo, City of Portage,
Pavilion Township, Richland Township, and Ross Township must be proactive in
protecting lake resources and maintaining a high quality of life for the shoreline
residents under the threats of environmental degradation. Shoreline residents have
voiced their opinions about the lakes, and those voices need to be directed into action
to keep the lakes viable natural resources.
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APPENDIX A
The Sustainable Shoreline Questionnaire
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WMU Geography/ Michigan Lake and Stream Association Sustainable Shoreline Questionnaire
You are invited to participate in a research project entitled "Sustainability and Risk of Fragmented
Habitats: Development and Regulatory Variables in Shoreline Residential Development Planning in
Southwest Michigan" designed to study the objectives and attitudes of developers, residents, and
decision-makers on lakeshore and riverfront residential development, and how these development
practices impact the lakeshore and riverfront habitats. This study is being conducted by Dr. David
Lemberg and Dr. Rolland Fraser from Western Michigan University, Department of Geography as part of
the STAR Futures program of the U.S. Environmental Protection Agency in cooperation with the
Michigan Lake and Stream Associations.
This survey is comprised of a set of multiple choice and true/false questions. The survey will take
approximately 15 minutes to complete. Your replies will be completely anonymous, so do not put your
name anywhere on the form. You may choose to not answer any question and simply leave it blank. If
you choose to not participate in this survey, you may either return the blank survey or you may discard it
in the box provided. Returning the survey indicates your consent for use of the answers you supply.
If you have any questions, you may contact Dr David Lemberg at (616) 387-3408, the Human Subjects
Institutional Review Board (6 I 6) 387-8293 or the vice president for research (6 I 6) 3 87-8298.
This consent document has been approved for use for one year by the Human Subjects Institutional
Review B oard as indicated by the stamped date and signature of the board chair in the upper right corner.
You should not participate in this project if the corner does not have a stamped date and signature.
How important are the following to your decision to live on the lake?:
Viewshed? What you can see from your home - scenery, the lake, the shore, the landscape?

□ Completely Unimportant □ Not Important □ Relatively Important □Important D Extremely Important
Natural Contacts? (Your interaction with nature - wildlife, trees and plants, weather, etc.)

□ Completely Unimportant □ Not Important □ Relatively Important □ Important D Extremely Important
"Rurality"? (the non-urban lifestyle)

□ Completely Unimportant □ Not Important □ Relatively Important □Important D Extremely Important
Isolation from Neighbors?

□ Completely Unimportant □ Not Important □ Relatively Important □ Important D Extremely Important
Security? (Freedom from risk of crime)

□ Completely Unimportant □ Not Important □ Relatively Important

D!mportan! D Extremely Important
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Open Spaces? (Lack of congestion, greenspaces)

□ Completely Unimportant □ Not Important □ Relatively Important □Important D Extremely Important

Recreation Access? (fishing, boating, swimming, skiing)

□ Completely Unimportant □ Not Important □ Relatively Important □ Important D Extremely Important
Real Estate Value? (Lakefront property as an investment)

□ Completely Unimportant □ Not Important □Relatively Important □ Important D Extremely Important
Indicate whether you believe that each of the following is a problem on your lake:
Lake level is too high?

□ Strongly Disagree □ Disagree □ Undecided □ Agree D Strongly Agree
Lake level is too low?

□ Strongly Disagree □ Disagree □ Undecided □Agree D Strongly Agree
Lake water clarity is degraded? (Too cloudy or turbid)

□ Strongly Disagree □ Disagree □ Undecided □Agree D Strongly Agree
Lake is too weedy?

□ Strongly Disagree □ Disagree □ Undecided □ Agree D Strongly Agree
Lake water quality is degraded? (High levels of nitrates, phosphates, fecal coliform
bacteria, pesticides, herbicides, industrial pollutants, etc. in the lake water)

□ Strongly Disagree □ Disagree □ Undecided □ Agree D Strongly Agree
Ground water quality is degraded? (Contamination of well water and/ or the aquifer
feeding the lake)

□ Strongly Disagree □ Disagree □ Undecided □ Agree D Strongly Agree
Exotic plants are spreading in the lake and/ or the lakeshore? (le. Eurasian Millfoil, Water
Hyacinth, Purple Loosestrife, Reed Canary Grass, Curley Leaf Pondweed, etc.)

□ Strongly Disagree □ Disagree □ Undecided □Agree D Strongly Agree
Exotic animals are a problem in the lake (ie. Zebra Mussels, Ruffe, Round Goby, Spiny
Water Flea, Rusty Crayfish, etc.)

□ Strongly Disagree □ Disagree □ Undecided □Agree D Strongly Agree
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The level of regulation on lakeshore development to preserve the quality ofthe lake and shoreline
(ie. Setbacks, landscaping ordinances, runoffprotection, sanitary regulations, etc.) is adequate for
current and future protection.

□ Strongly Disagree □ Disagree □ Undecided □Agree D Strongly Agree
Stronger setback ordinances for structures, landscaping, and septic systems are required to
protect the lakeshore and lakewater quality.

□ Strongly Disagree □ Disagree □ Undecided □ Agree D Strongly Agree
Stricter landscaping ordinances are required to protect the lakeshore habitat and prevent
the invasion ofexotic species on the lakeshore and the lake.

□ Strongly Disagree □ Disagree □ Undecided □Agree D Strongly Agree
Stricter ordinances are required to prevent surface water runoff from residences, farms,
and industry into the lake watershed.

□ Strongly Disagree □ Disagree □ Undecided □ Agree O Strongly Agree
Stricter ordinances and/ or monitoring are required to prevent pollution oflakewater by
leaking septic systems.

□ Strongly Disagree □ Disagree □ Undecided □ Agree D Strongly Agree
I think lake association covenants are preferable to township ordinances to protect the lake.

□ Strongly Disagree □ Disagree □Undecided □ Agree D Strongly Agree
I think lake protection measures should be voluntary, even at the risk of degradation ofthe
lake resource.

□ Strongly Disagree □ Disagree □Undecided □Agree D Strongly Agree
I would be interested in attending an educational program on lakescaping (landscaping shorelines).

□ Strongly Disagree □ Disagree □ Undecided □ Agree D Strongly Agree
I would be interested in attending an educational program on water quality protection.

□ Strongly Disagree □ Disagree □ Undecided □ Agree D Strongly Agree
I would be interested in attending a program on exotic species control in lakes and on lakeshores.

□ Strongly Disagree □ Disagree □ Undecided □ Agree D Strongly Agree
I would be interested in receiving a workbook on residential lakeshore protection techniques.

□ Strongly Disagree □ Disagree □ Undecided □ Agree D Strongly Agree
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Please describe your lot's general appearance, lake environmental setting.
Your house is situated:
on the slope of a hill
�
D at the top of a hill
[
slope approx. __ degrees
D on a level parcel
D approx. __ feet from shore
Features between your house and
the lake include (also seasonally):
D sea wall
0 boat dock
D recreation deck
D beach (sand or gravel)
natural wetland buffer
�----)• approx. __ feet wide
D footpath to water
D boatramp
D boathouse/utility shed
D other

(□

---------

Your property, from the house to the Jake is
best described (by dominant character) as:
D open, unshaded grass lawn
D grass lawn, shaded with ornamental trees
D grass lawn shaded with 'natural' trees
D ornamental ground cover
D ornamental flowered garden, shrubs
D ornamental trees
D naturalistic grassland
D naturalistic wetland
D naturalistic woodland
D terraced or zoned combination of above
Compared to other properties at the lake, your
landscape appearance is (not counting size):
D similar to at least one adjacent property
D similar to three or more of nearest six
D similar to 75 % or more of all on the lake
D similar to 50 - 75 % of all on the lake
D similar to 25 - 50 % of aU on the lake
D similar to 25 % or less of all on the lake

From the water line, out, there is:
D muddy bottom
D completely llllique among all on the lake
D sandy bottom
D gravel bottom (0 or large gravel to 'riprap' boulders)
D emergent plants (such as cattail, bulrush, arrowhead) projecting out of the water
D floating-leaved plants (such as water lilies) with leaves lying on the water surface
D submergent plants (such as coontail, milfoil, chara, pondweed) beneath .the surface
D other notable element of aquatic habitat ____________________

Recognizing that you may not know scientific or common names, please indicate how
many (approximately) different types/species in each animal group you have seen on your
most notable you can identify?
property:
in last week
this season
ever
birds
amphibians
reptiles
mammals
Property maintenance, utility or service you use:
D sewer system
D city water
D septic system
D lawn irrigation (approx __ times per week for _ minutes each time)
D aquatic 'weed' or nuisance species removal
D herbicide/pesticide care ( _ apps per year, equivalent to product or service recommended levels)
D mowing
D burning (for control of vegetation; not removal of lawn waste)
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